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Milling Is Superior To Shaping 


Because it works faster, is more accurate, gives a better finish and the cutter is not affected 
by variations in stock. 

A revolving cutter presenting numerous cutting edges in rapid succession is far superior to 
a single stationary cutting edge, as, for instance, a tool in a shaper or a lathe. 

This is universally known and is especially applicable in thread cutting. Thread cutting 
on a lathe is fundamentally equivalent to shaping with all the incidental disadvantages of 


shaping. 


The P. & W. Thread Miller— 


The thread-cutting machine 
that employs a milling cutter 
that rotates at a high rate of 
speed and that mills a precision 
thread of any pitch and any 
standard. Works considerably 
faster than an engine lathe, even 
when equipped with the most 
special appliances, and produces 
single and multiple threads in 
any standard with greater ac- 
curacy and superior finish than 
the most painstaking  oper- 
ation on an engine lathe. As 
sures exact duplication in mul 
tiple lots of any number. More 
accurate, economical and has a 
greater latitude than the most 
special thread-cutting lathe. 

Mill multiple threads, inter- 
nal threads, taper threads, 
worms, spiral gears, lead screws, 
long splines, racks, ete. Each 
cut with the same facility and 
accuracy as a single thread. 

















One man can operate several machines. 


6x14 in. P. & W. Thread Milling Machine Write jor catalog ‘Thread Mullers.”’ 


Pratt & Whitney Company 


Hartford, Conn., U. S. A. 


SALES OFFICES—New York, 111 Broadway. Boston: Oliver Bldg. Philadelphia: 21st and Callowhill Sts. Pittsburg, Pa.: 
Frick Bldg Cleveland: Rockefeller Bldg. Hamilton, O.: The Niles Tool Works Co. Detroit: Majestic Bldg. Chicago: Commercial 
National Bank Bldg St. Louis: 516 North Third St. Birmingham, Ala.: Brown-Marx Bldg Agents for California, Nevada and 
Arizona: [larron, Rickard & McCone, San Francisco and Los Angeles. Agents for Washington and Idaho: Hallidie Machry. Co., 
Seattle and Spokane, Oregon: The Portland Machinery Co., Portland. 


Agents for Canada: The Canadian Fairbanks Co., Ltd., Montreal, St. John, Toronto, Winnipeg, Calgary and Vancouver. London, E. C.: 
tuck & Hickman, Ltd., 2 and 4 Whitechapel Poad. London, 8S. W.: Niles-Bement-Pond Co., 23-25 Victoria St. Paris: Fenwick Freres «& 
Co., 8 Rue de Rocroy, Agents for France, Belgium and Switzerland. Japan: F. W. Horne, 70-C Yokohama. Italy: Ing. Ercole Vaghi, 
Milan. Germany: F. G. Kretschmer & Co., Frankfurt a.M. Austria-Hungary: FE. Krause & Co., Vienna. Holland: Van Rietschoten 


& Tlouwens, West Zeedjik, 554, Rotterdam. 
(See pages 65 and 66) 

















April 6, 1911. . 


| 
\/ 
Vv 


a4 or arial MACHINIST 


623 


Making Silver Hollow Ware 


Nowhere in the world is the working 
of silver in its various forms carried on 
to the extent that it is in the United 
States, nor can the foreign manufacturers 
surpass us in the beauty of the product, 
approach our economical methods or the 
low cost of the output, for we have the 
best workmen obtainable. To be sure, 
most of the workmen have learned the 
trade of silversmithing in the old country 
and have been brought over through the 
lure of the higher wages paid here. 

A discouraging feature of the whole- 
sale importation of these skilled artisans 
is that not enough are being trained 
abroad to fill the demands that are aris- 
ing constantly through death, old age, or 
increasing business, and scarcely any 


boys in this country can be induced to 
endure the long training necessary, so 
that, according to the manufacturers of 
silver utensils our lead in this class of 





Fic. 1. SILVER-MELTING FURNACES 


work is due for a decided bump before 
many more years pass. 

The imported workmen, as a rule, re- 
gard the trade of silversmithing as an 
art, and while highly skilled in all of 
its branches, are, at first, too slow to at 
once fall in with American methods, and 
consequently must be put through a 
course of speeding up, extending over a 





Fic. 2. ROLLING SILVER BRICKS INTO 
SHEETS 


By Ethan Viall* 








The United States is far 
ahead in finished silver pro- 
ducts, but the highly skilled 
workmen are practically all 
joreign trained, who regard 
their trade as art and 
must be trained for rapid 
production. 


an 


Frequent annealing 1s 
necessary in the working of 
silver. 

Details of the dies and 
methods used in forming a 
loving-cup handle and a 
large berry bowl. 

The way the patterns for 
the cast-iron mother dies are 
made. 




















*Associate editor. 
period varying from three to six months, 
during which time their individual out- 
put is increased about 75 or 80 per cent. 
Our first article will deal principally 
with the forming of the handles of a lov- 
ing cup, the process for which may be 
taken as typical of a class of silver ar- 


ticles that are of irregular form and 
which do not have to be very deeply 
drawn. 


MELTING AND ROLLING THE SILVER 


Originally, the silver comes from the 
refiners in sacks, and is in small grains 
which must be melted and cast into bricks 
before rolling. Scrap silver is, of course, 
melted the same as silver in the original 
form. 


In Fig. 1 are shown several of the 
melting furnaces, and the molds into 
which the silver is poured to form bricks, 
while in Fig. 2 are shown the large rolls 
in which the silver bricks are rolled out 
into strips and sheets; the gage being de- 
termined by the class of work for which 
they are intended, 

After rolling to the desired gage and 
being annealed in the gasolene-vapor fur- 
nace, shown in Fig. 3, the silver is ready 
to be worked up into its various forms. 
Owing to the tendency of the silver to 
harden during the various drawing pro- 
cesses, it must be frequently annealed to 
prevent its tearing, and the drawing and 





Fic. 3. GASOLENE VAPOR FURNACE 


shaping must also be a series of well 
regulated steps, which gradually shape 
the silver into the form it must assume 
for its final pressing into the mother die. 

The forming dies used for forming cr- 
dinary silver products are made of cast 
iron, and from these the tin and lead 
forces are struck up. 


MAKING TIN ForRCES AND LEAD Digs 


Fig. 4 shows the cast-iron mother die 





Fic. 4. MotHer Die Fic. 5. 


POURING THE 
METAL 


GROOVED FACE 
OF A Drop 


Fic. 6. 
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for the loving-cup handles in position, 
under the drop hammer, and around the 
top a ring or basin of putty has been 
made for the purpose of holding the 
melted tin for the force; and in Fig. 5 one 
of these forces is shown being poured. 
The upper part or drop of the hammer 
is corrugated with deep grooves, as 
shown in the upper half of Fig. 6, for 
the purpose of holding the tin force in 
place; the usual method being to pour 
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After the tin force has been poured 
and has been fastened to the drop, the 
drop is raised and a similar band of 
putty is placed around the top of the die 
and melted lead is poured in. The ham- 
mer is then allowed to drop lightly, leav- 
ing an impression on the lead die as 
shown in Fig. 7. A sheet of brass, the 
same gage as the silver to be formed, is 
now laid over the lead die, as in Fig. 8, 
and the drop allowed to fall lightly sev- 





Fic. 8. READY FOR THE 
First SHAPING 


Fic. 7. First IMPRESSIONS 





Fic. 10. ForMep PIECE Fic. 11. 


OF SILVER 





Two BRASS 
ForRMS 











AND FORCE FOR BERRY 
BowL 


Fic. 13. Die 


the tin, as just shown, and then to lower 
the drop upon the tin before it has hard- 
ened, allowing it to enter and cling to the 
grooves of the drop. However, if the tin 
is allowed to harden too much before 
lowering the drop as shown in the lower 
half of the cut, a few falls force the 
tin up into the grooves and it clings as 
solidly to the drop as if it had been 
lowered while the tin was in a molten 
State. 


Fic. 9. MAKING CLEAR- 
ANCE FOR THE SILVER 





Fic. 12. AFTER THE FINAL 


STROKE 


Fic. 14. MELTED LEAD PourRED OVER THE 
FORM 


eral times, forming the brass as shown 
in Fig. 9, and making clearance for the 
silver; the brass being soft lends itself 
admirabl: to the forcing out of the lead 
die truly and evenly. 


THE GRADUAL FORMING 


A small piece is next clipped out down 
the middle of the sheet to allow for the 
drawing in of the metal in the succeeding 
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operations; the piece cut out is plainly 
shown by the silver in Fig. 10, the brass 
form, cut in a like manner, being shown 
against the side of the hammer. 

As before stated, the silver must be 
frequently annealed and this is now done 
in the gasolene furnace previously il- 
lustrated. 

A number of operations similar to those 
just described are necessary, each one 
g-cdually drawing the silver down a lit- 
tle more, brass forms being used in each 
case to give the necessary form and 
clearance, and occasionally annealing to 
avoid tearing of the silver, until, in the 
final steps, two or three sheets of brass 
are left directly in the mother die, as 
shown in Fig. 11, and as the silver is 





Fic. 15. CAstT-1RON MOTHER DIES AND A 
Few Brass Forms 





Fic. 16. PLASTER OF PARIS PATTERNS 


drawn down one of the sheets is removed, 
until finally the last step is to place the 
sheet of silver directly in the mother die, 
giving it a final blow which leaves it in 
the form shown in Fig. 12. 

After the final drawing and shaping in 
the mother die, the silver is ready for the 
trimming, after which it is sent to the 
polishing department, processes which 
will be described later. 


FORMING A BERRY BOWL 


In Fig. 13 is shown the forming die 
for a large berry bowl, which requires a 
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slightly different method of procedure 
than do the loving cup handles, owing to 
the shape of the mother die. In this 
case, in order to make the tin force which 
is used in the drop, a large band of iron, 
several inches wide, is placed areund the 
lower form, melted tin is poured in and 
this is attached to the drop as in the pre- 
vious case, leaving it as shown in posi- 
tion in Fig. 13. Melted lead is now 
poured a little at a time over the form, 
leaving it in the condition shown in Fig. 
14, after which the drop is forced down 
over it by successive falls, after which 
brass is placed over it and formed to 
give clearance before the silver is placed 
over it. The steps taken in drawing down 
the bowl are practically the same as 
those taken in forming the handle, and 
will be easily understoed from the fore- 
going without further explanation, except 
that the whole idea of this process of 
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Fic. 2. LATHE FIXTURE FOR TURNING BALLS AND SOCKETS 


drawing is to gradually shape the silver 
so that it will not be strained or tear in 
any place during the drawing process, 
brass being used to give clearance and 
truth to the die, and frequent annealing 
keeping the silver in a soft, pliable state. 


CAST-IRON DIES AND THE PATTERNS FROM 
WHICH THEY ARE MADE 


A number of the cast-iron dies used 
for various silver parts, together with a 
number of the brass clearance forms, are 
shown in Fig. 15, which will give a good 
idea of the variety of forms made: in this 
way. These cast-iron mother dies are 
made in the first place, from plaster of 
paris patterns, which have been shaped 
from a silver form, hammered or worked 
up by hand in the silversmithing depart- 
ment. Fig. 16 shows a few of these 
plaster of paris patterns ready to be 
taken to the foundry for the casting of 
the dies. As a rule cast-iron dies made 
from these plaster of paris patterns re- 
quire but little smoothing up or finishing 








CIRCULAR MILLING FIXTURE 


after they come from the foundry, and it 
is a cheap and quick method of making 
drawing or forming dies for certain forms 
of silver working. 








Circular Milling and Ball 
Turning 
By M. E. Hoac 


The halftone in Fig. 1 shows a cir- 
cular milling fixture in use at the shops 
of the Midland Motor Company, Moline, 
Ill, Several of these fixtures are in use 
and prove very efficient on such work as 
shown at A, B, C and D, in Fig. 3. As 
the operation of this device is continu- 
ous there is no time lost in setting up work. 

Fig. 2 shows an interesting lathe fix- 
ture for turning the balls and sockets 
shown in Fig. 3. These pieces are steel 
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MOE OCIN 








Fic. 3. WorK iN WHICH CIRCULAR MILLING 1s USED 
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castings and when assembled form a uni- 
versal joint at the end of the transmis- 
sion case, and serve as a housing for the 
universal joint on the tail shaft. 
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By referring to the illustration, it will 
be seen that this fixture is power driven, 
being connected to the cross-feed of the 
lathe by two spur gears, which operate 
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the worm gear A through a worm on the 
shaft B. The diameter of the work is 
regulated by sliding the tool post along 
the rest. 











Strength 


The increasing use of rawhide pinions 
for reducing to a minimum the noise at- 
tendant upon geared drives is bringing 
forth ever increasing demands for some 
definite or tangible information whereon 
engineers may base their calculations 
of sizes required for specific duty. It is 
the purpose of this article to supply as 
far as may be a satisfactory working 
basis for such calculations. When first 
introduced into the mechanical world the 
rawhide pinion stood in a peculiar po- 
sition in that it was called upon to demon- 
strate its qualities by a satisfactory per- 
formance of service originally designed 
for and filled by cast iron, steel or bronze 
pinions. Such service, for instance, as 
the electric-railway field, where rawhide 
pinions actually performed the work origi- 
nally alotted to steel and bronze, success- 
fully competing with the bronze on the 
basis of mileage cost but not being quite 
as durable as steel, though often used 
in preference to steel by reason of its 
more quiet running and increasing the 
lite of certain other of the motor parts 
through decrease in vibration. This, of 
cuurse, was in the days of the double-re- 
duction and low-powered single-reduction 
‘notors having high gear velocities and 
comparatively low-tooth loads. 

With the advent of slower-speed and 
higher-powered motor equipments, better 
steel and larger-pitched gears were nec- 
essary; and rawhide was dropped. 

The electric-railway service, however, 
served its purpose and actual perform- 
ances in this and other transmission 
fields demonstrated thoroughly that at 
a peripheral velocity of 1700 to 2000 
feet, and more, rawhide pinions could be 
advantageously used in place of cast iron 
and bronze (and occasionally steel) and 
this naturally led to the belief that raw- 
hide pinions were the equal of metal 
pinions under a!! conditions. At speeds 
under about 1700 feet, however, owing 
to the increased tooth loads permissible 
by reason of reduction of shock, it will 
be found necessary to use rawhide 
pinions of either larger diameters or 
longer face, or both, than would be used 
for metal and to proportion the mesh- 
ing gear wheels accordingly. 


ALLOWABLE LOAD PER INCH OF FACE 


A careful survey of the subject based 
on my own personal experience during 
the last 22 years, during which I have 
been continuously connected with my 
present company—the pioneer in the raw- 
hide pinion manufacture—has led to the 
deduction that, the safe working load 


of Rawhide Gears 


By W. H. Diefendorf* 








The safe working load for 
|| the highest grade of mater- 
val 1s 150 pounds per inch 
of face for one inch circu- 
lar pitch. Other pitches 
varying im direct propor- 
tion, except that a maxi- 
mum load of 250 pounds 
per wnech of face must not 
be exceeded. 

Lubrication, mounting 
and mating gears are im- 
portant points in the suc- 
cessful use of rawhide gears. 














“Chief engineer, New Process Raw Hide 
Company, Syracuse, N. Y. 

for a rawhide pinion of highest grade 
is 150 pounds per inch-of face for one 
inch circular pitch. Other pitches vary 
in direct proportion up to and not to ex- 
ceed a maximum load of 250 pounds per 
inch of face. 

Some engineers may suggest that the 
capacity ought to increase indefinitely 
with the increase of pitch as is to an 
extent the case with metal gears. This 
would be true were it not for the fact 
that at a point not far above 250 pounds 
load per inch of face the surface of raw- 
hide begins to compress, thereby permit- 
ting a distortion of the face curve, re- 
sulting in friction which, producing heat, 
will in time crystallize the hide. A tem- 
perature of about 225 degrees Fahrenheit 
is sufficient to accomplish this crystalliza- 
tion. We have known rawhide pinions 
of three inches pitch to work successful- 
ly for two or three months, night and 
day, at a load from 350 to 450 pounds 
per inch of face, but when removed the 
service sides of the teeth were crystallized 
and resembled hard glue or rosin, this 
crystallization extending to a depth of 
3% inch, or more. 

Calculating on the basis of the permis- 
sible load above mentioned it will be 
seen that a 250-pound load corresponds 
to a circular pitch of approximately 1.65 
inches. It does not necessarily follow, 
however, that it is undesirable to use raw- 
hide gears of a greater pitch than 1.65 
inches. Symmetry of design, diameter 
of pinion, selection of stock-gear patterns, 


etc., may make it profitable and desirable 
to use a larger pitch. In our own prac 
tice we often recommend and supply 
pinions and gears of two inches circular 
or 1% diametral pitch and even larger, 
but the tooth load is always under 250 
pounds per inch of face. Or, in other 
words, in using the following formula 
P’ should not be greater than 1.65 inches; 
that is, if the circular pitch is two 
inches, use 1.65 inches, etc. 


FORMULA FOR POWER TRANSMITTED BY 
RAWHIDE GEARS 


The above deductions will be found to 
conform closely to the following formula, 
which lends itself nicely to the slide 
rule: 

P’ = Circular pitch in inches (note 
restrictions above mentioned) ; 
P D= Pitch diameter; 
F = Face of gear in inches; 
R.P. M. = Revolutions per minute; 
PDx FP’ x F xX RPM. 
850 

Example: Wanted horsepower for a 
rawhide pinion, 12.73 inches PD, 20 
teeth, 2 inches pitch, 8 inches face, at 750 
revolutions per minute, 

12.73 X 1.65 X 8 X 750 __ 
850 _ 

As stated above, these figures have 
been found good for the highest grade 
of rawhide. With lower grades of ma- 
terial the factor in the denominator will 
have to be increased from 850 to about 
1000 and sometimes more. 

We are often asked if we make no al- 
lowance for peripheral velocity and num- 
ber of teeth. Generally speaking, we do 
not. Rawhide pinions are primarily in- 
tended for high-speed drives, where all- 
metal gears would be noisy. Consequent- 
ly the peripheral velocities are high and 
the cushioning effect of the rawhide teeth 
compensates for the usual factor of 
shock. As for the number of teeth, we 
usually figure to give the pinion from 15 
to*18 teeth where possible, and the al- 
lowance for variation of contact between 
these numbers is so slight as to be neg- 
ligible. 





= H.P. 


HP.= 148. 





GEARS WITH FLANGES 


The above figures are for pinions hav- 
ing an all-rawhide working face. Where 
the pinions are constructed with high- 
grade bronze flanges at sides having teeth 
cut through and forming part of the 
working face, the strength of the pinion 
will be increased from 10 to 25 per cent. 
according to the grade of bronze used 
and the thickness of the flanges. 





—— 
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. LUBRICATION FOR RAWHIDE GEARS 


To get best results rawhide pinions 
require some degree of lubrication. A 
mixture of dry graphite and pure lard 
oil or graphite and tallow—never mineral 
oils—makes the best lubricant. 

Rigid supports are essential to best 
results in the use of rawhide pinions. 
Motors having narrow bases and over- 
hanging bearings are liable to rock or 
vibrate excessively, no matter how well 
they may be bolted down. This rocking 
action naturally results in the disaline- 
ment of the meshing teeth and causes ex- 
cessive wear. In one particular instance 
a pinion mounted on such a motor of 75 
horsepower rating was, in 24 hours’ con- 
tinuous running, worn away to about two- 
thirds of the original teoth thickness. This 
motor was bolted snugly to a concrete 
foundation, yet the vibration could be 
distinctly felt by placing the hand on the 
frame. We suggested the placing of an 
outboard bearing at the end of the arma- 
ture shaft and the installation of a new 
pinion, which was done. This was some- 
thing like two and half years ago. The 
pinion is in service yet and doing good 
work, sometimes 24 hours per day for a 
full week at a time. Needless to say 
rawhide pinions should be run against 
carefully cut mates. 

If the proportions and suggestions out- 
lined above are followed the user will 
obtain satisfactory service from rawhide- 
pinion drives. 








Avoiding Confusion in Grind- 
ing ‘Terms 
EDITORIAL CORRESPONDENCE 


The increasing use of grinding for the 
machining of flat surfaces brings forcibly 
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Fic. 1. PLAIN GRINDING WHEEL 
to mind the confusion which exists and 
the misunderstandings which arise from 
the lack of definite terms for the desig- 
nation of the different types of machines. 
Figs. 1, 2 and 3 show the three types 
of wheels most commonly used in sur- 
facing work, and in each of these the 
outside, or periphery, has been marked 
A. The side, with reference to the periph- 
ery, has been marked B in all cases. 
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THE “FACE” OF A GRINDING WHEEL 


In small surface grinders of the older 
types, plain grinding wheels are used as 
shown in Fig. 1, and there is no ques- 
tion as to A being the face of the wheel. 
This is true whether the machine is of the 
planer type with the grinding wheel car- 
ried on the cross rail or on an overhang- 
ing arm as in the smaller machines. 

If, however, we substitute a vertical 
spindle for the horizontal on the planer 
type, as has been done in several in- 
stances, we use the surface B, whether 
a cylinder or ring wheel, as in Fig. 2, or a 
cup wheel as in Fig. 3, is used. 

In this case, the surface B becomes the 
grinding face just as A was in the plain 
grinding wheel, and many are calling this 
“face grinding,” just as some call the 
surfacing by a milling: cutter in a similar 
way, “face milling.” As both A and B 
are evidently “faces,” at different times, 
this naturally leads to more or less con- 
fusion. 

EpGE GRINDING 


One manufacturer of grinding ma- 
chines of this type designates this as 
“edge grinding,” on account of using the 
edge of a ring wheel. But the surface A 





American Machinist 


Fic. 2. CYLINDER oR RING WHEEL 
in the plain grinding wheel in Fig. 1 is 
evidently just as much of an edge, as 
the surface B in either Fig. 2 or 3, so that 
this designation is open to exactly the 
same objection as the other. As the 
cutting surface of any grinding wheel 
may be very properly designated as its 
face, it becomes evident that some other 
term must be selected in order to convey 
the correct impression of the kind of.ma- 
chine being designated and avoid the 
confusion that now exists. 

If grinding of this kind was only done 
on vertical spindle machines, we might 
easily designate them by the term “ver- 
tical” which would imply this type of a 
machine and wheel. But when the same 
form of wheel is used on a_ horizontal 
spindle, as is found more convenient for 
some classes of work such as the top of 
lathe legs, some designation becomes 
necessary that will show at once the kind 
of grinding, regardless of whether the 
grinding spindle be vertical or horizontal. 
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Although wheels of this kind are used 
almost entirely on flat surfaces, there is 
at least one make of vertical-spindle 
grinding machine using a ring or a cup 
wheel for grinding the outside of cyl- 
inders used in connection with textile 
machinery. 


STUDYING THE DIFFERENCE 


As the difference between the types 
does not depend on whether the grinding 
spincie is horizontal or vertical but on 
the relation of the grinding face to the 
spindle, it would seem as though the 
designation might be worked out along 
this line. 

Working from this point of view, a sur- 
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Fic. 3. A Cup WHEEL 


face grinder without other modifying ad- 
jectives, would be a machine using the 
plain grinding wheel shown in Fig. 1, 
with the grinding face at A. In a simi- 
lar way, all machines using the wheel 
shown in Figs. 2 and 3 would be “end 
surface” grinders on account of the 
grinding face being at the end, or of the 
grinding putting an end thrust on the 
grinding spindle. 

This is offered solely as a suggestion 
for avoiding what seems to be a needless 
confusion. While the term “ring grinder” 
might be a trifle more euphonious the 
designation of “end grinder’ would be 
more in keeping with mechanical terms 
generally, and in line with the terms used 
in designating milling cutters. 








In a short historical article on vana- 
dium published in American Vanadium 
Facts, a _ recently established house 
organ published by the American 
Vanadium Company, it is pointed out 
that its atomic weight is 51.27; speci- 
fic gravity 5.5; melting point above 2000 
degrees C. It was vaguely known as 
early as 1801 but its actual discovery 
dates from 1830, when Sefstrom found it 
in Swedish iron. On account of its very 
high melting point, pure vanadium can- 
not be added to steel; but ferro-van- 
adium, an alloy of one-third vanadium 
and two-thirds iron, fuses at a much 
lower point than either iron or steel, and 
may thus be dissolved and completely 
distributed through the molten bath. 
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Miscellaneous Jig Details 


Fig. 1 is a good example of applying 
what is sometimes called in tool design- 
ing a fool pin. The illustration shows a 
drill jig A with the part to be drilled B 
properly placed in the jig, and the fool 
pin C which insures the piece being al- 
ways placed in the jig in the right posi- 
tion. 

It can be readily seen that should this 
pin be removed, the hole could be 
drilled in three different points, leaving 
it to the judgment of the operator to 
place the piece in correctly. 

Fig. 2 is a good example of applying a 
fool clamp. By its use the same results 
are ovtained as with the pin. The illus- 
tration in like manner shows the part A 
in a drill jig B. The clamp referred to is 
C, which allows the work to go in the jig 
but one way as well as holds it in place. 

In the designing of jigs or fixtures, it 











By Lucian. Haas 





Points to be considered 
when a jig ts to be designed. 
Advantages of using stan- 


dard parts wherever pos- 
sible. Making jigs so the 
work cannot be put in 
wrong. 


*Copyrighted 1911, by Lucian Haas. 


The illustration shows the regular prac- 
tice of bolting and attention is called to 
the important point of properly dowel 
pinning them in place. 

Fig. 3 is held by two cap screws and a 


in the middle of these than to have them 
accurately spaced in relation to one or 
more holes in the same part. One of 
the most useful means in a case of this 
kind is what is called a profile on the 
base of the jig, such as is shown in Fig. 
9. This profile consists of a piece of 
sheet steel about % inch thick and is 
cut to correspond to the flange or base 
of the piece, after which it is screwed as 
well as dowel pinned on the base of the 
jig. 

In placing the piece in the jig, it is 
set upon the. profile which will readily 
take care of locating it, after which it is 
clamped down and drilled. 

Fig. 10 is a cast-iron plate which con- 
tains a number of drill bushings. It is 
located by and held in position by the 
studs AA. 

This makes a quick method of remov- 
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MAKING Jics So Work CANNoT BE PuT IN WRONG 


frequently happens that methods for al- 
lowing the part to enter in the jig but one 
way are overlooked or left to the judg- 
ment of the operator. This is a serious 
mistake on the part of the gesigner, as a 
jig or fixture should be in all cases abso- 
lutely fool proof. 


METHODS OF FASTENING BLOcks, STuDs, 
ETc. 


There are always more or less small 
parts such as shown in Figs. 3 to 8 
inclusive, used in the building of tools, 
which are bolted or screwed to the jig 
in order to obtain efficient results for an 
indefinite period. 

These parts may be subject to wear 
in which case they are easily replaced. 
They are frequently used to hold drill 
bushings, pilot bushings, binding screws, 
etc. In case of a change in the design of 
the part to be drilled, these extra pieces 
are used to hold additional drill bush- 
ings. 


key, while Fig. 4 is held by a dowel pin 
instead of a key. 

Fig. 5 is similar to Fig. 4, the only dif- 
ference being the shape of the part and 
the fillister-head screw which takes the 
place of the bolts, or cap screws. 

Fig. 6 shows a practical way of secur- 
ing a part to the side of the jig or fixture. 

Figs. 7 and 8 illustrate the use of a 
round or square stud. The shank of 
these studs are turned down and driven 
in the hole provided for them, after which 
they are riveted and pinned in place. In 
some instances their shanks are threaded 
and they are screwed in the jig or fixture. 


Jic PRoFILes 


One of the most difficult things in tool 
designing is providing means for prop- 
erly locating the piece in the jig. 

This is experienced more where there 
is a number of irregular bosses and it 
is more essential to have the holes come 
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Ears AND Stop Stups 
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ing a number of drill and reamer bush- 
ings. 

The illustration shows the plate carry- 
ing the drill bushing. A second plate, 
practically the same (except that reamer 
bushings are used instead of the drill 
bushings) is not shown. 

It is also used when necessary to drill 
and ream holes which are very close to- 
gether as the illustration shows. 


ADJUSTABLE SCREW AND SLIP BUSHINGS 


In many cases it is more essential to 
have the hole drilled in the center of the 
boss, than it is to drill it in any particular 





FIG. 9 
UsinG A LOCATING PROFILE 


relation to other holes in the same part. 
For this reason we have what may be 
called an adjustable screw or slip bush- 
ing, such as is shown in Figs. 11 and 12. 

The sliding blocks or bushings A carry 
the drill bushing. These blocks or bush- 
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Screw BUSHINGS 
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ings are made to slide longitudinally in 
a hole or groove provided for them in 
the jig. 

It is absolutely necessary that they 
slide freely as well as have no percepti- 
ble shake and where possible a chip 
guard should be used to prevent chips, 
dirt, etc., from interfering with their 
movement. 

These adjustable bushings are made 
up in many different ways; the two ex- 
amples shown are most commonly used. 


DRILL-PRESS GAGES 
Fig. 13 shows a way of gaging the 
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Can any of the standard stock castings 
or patterns shown be used in making the 
jig, or must you make a special pattern ? 

Can the work be held down by any of 
the methods illustrated? If so, will the 
results after drilling and reaming be ac- 
curate enough? . 

What takes the thrust of the drill? 
Can you use any jack pins or screws to 
support the work while it is being 
drilled ? 

In the building up of the jig, are all 
parts properly screwed and dowel pinned 
in place? Is there any danger of any 
of these parts working loose ? 









































FIG. 10 


DRILLING CLOSE HOLES 


depth of one or more counterbored holes 
or spot-faced bosses and shows the part 
A in the jig B. The holes in the piece 
have been counterbored and the plugs 
CC are shown in position, ready for 
gaging the depth of them. The hight gage 
D rests in the center counterbored hole 
and is swung from one plug to the other, 
readily detecting any variation. 

In some instances these hight gages 
are made with a flush pin gage on the 
end of the rod, in place of the solid end, 
and when very accurate results are nec- 
essary an indicator is attached. 

Fig. 14 is a small depth gage, such as 
is used in the drill-press department for 
determining the depth of a drilled or 
counterbored hole. It is also used when 
spot facing bosses, this being frequently 
done while the part is still in the jig. 


POINTS TO CONSIDER IN DESIGNING JIGS 


What kind or class of jigs are you go- 
ing to design? Will any of the standard 
jig designs shown help you? 

Has the part undergone any previous 
operation? If so, can you utilize any of 
these points to start from? 

Is it absolutely necessary to work from 
any previous finished or bored operation ? 

If locating against rough or unfinished 
surface, is it advisable to have locating 
points adjustable ? 

Can any of the clamping schemes 
shown be used to hold the part securely 
while it is being drilled and reamed? 


Is the jig fool proof so that when the 
piece is inserted it will always go in the 
correct way ? 

Can the piece be quickly removed ? 

Can the chips be quickly brushed 
away ? 

Is it necessary for the piece to rest 
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on more than three locating points in 
jig? 

Can the locating points in jig be readily 
cleaned and kept free from dirt, oil, 
chips. etc. ? 

1s the jig strong enough ? 

Have the stationary bushings plenty 
of bearing ? . 

Can any of the standard screws and 
slip bushings shown be used ? 

Is it necessary to have slip bushings ? 

Are the bushings close to the work? 

Are they at least twice as long as the 
diameter of the drill? 

Are the heads of the slip bushings 
relieved ? 

Is it advisable to pilot the reamer in 
jig? If so, have bushings been pro- 
vided ? 

Have arrangements been made to hold 





SQUARE 


a 


these bushings in place while piece is 
being drilled or reamed ? 

Is there anything to prevent soda-water 
or compound from getting on the work 
as it should ? 

Can the jig be kept from turning while 
the drill or reamer is in action? Can 
you use any of the standard handles ? 

Will the drilling come within the base 
of the jig at all times? 

If the jig is a rotary jig, is the indexing 
positive and accurate? Can you use a 
straight index pin instead of a tapered 
one P 

If the part can be tapped or spot faced 
in the jig to advantage, have you pro- 
vided large enough slip bushings P 

Has the counterbore been provided 
with stop collars? 

Has the drill press the necessary 
speeds for drilling and reaming all holes ? 
Must it have a tapping attachment also? 

Always remember that it is not prac- 
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tical to have several small holes and only 
one large one to be drilled and reamed in 
the same jig, for the reason that quicker 
results can be obtained by drilling the 
small holes on a small drill press, while, 
if there is only one large one, it would 
require the jig to be used on a large 
machine. The question then arises, is it 
cheaper to drill the large hole in another 
jig and will the result, after so doing, be 
accurate enough ? 

Is the jig too heavy to handle? 

Can a drilling angle, as shown, be used 
to advantage to take care of a hole which 
is on an angle? 

Can the standard wrenches and handles 
be used with jig? 

Are there any gages to be designed to 
help the operator get quick and accurate 
results from the jig ? 
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Fic. 15. A VARIETY OF THUMB SCREWS AND HANDLES 


Is there any danger of the operator 
being injured through the faulty design 
or makeup of the jig? 

Can the toolmaker make the jig? 

Are your drill bushings so long that it 
will be necessary to make up extension 
drills ? 

Are the legs on the jig long enough 
to allow the drill, reamer or pilot of 
reamer to pass through the part a rea- 
sonable distance without striking the 
table of the drill press? 

Have you provided against clamps turn- 
ing ? 

Are all clamps located in such a way 
as to resist or help resist the pressure of 
the drill? 

Will a profile on base of jig help you 
to locate part to be drilled accurately ? 

Have you provided springs under 
clamps or bushings ? 

When tightening down on clamps, is 
the work apt to spring ? 
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Can you use a double or triple thread 
on the screw which holds the work in 
jig, so that it will take fewer turns to get 
screw out of the way in order to remove 
part more quickly ? 

Are there any loose parts of the jig, 
such as clamps, etc., that could be made 
integral with the jig and thus prevent 
their getting lost ? 

Have you made a note on drawing or 
have you stamped all loose parts with 
some symbol indicating the jig they were 
made for so that in case they are Icst or 
misplaced they can be returned to the jig 
when found ? 

Are all necessary corners rounded ? 








Ruling Tabulated Work for 
Blueprinting 
By Henry M. Woop 


Certain classes of tabulated work, of 
which duplicate copies are required from 
time to time, are most conveniently 
handled by putting them on tracing cloth 
so that blueprints can be made as needed. 
This includes the “parts lists” made by 
the drafting room, covering the various 
pieces used in a manufacturing plant, al- 
so quite a range of comparative tabulated 
data drawn up in the office and cost de- 
partment. 

When ruling the sheets of tracing cloth 
preparatory to putting on the tabulated 
data, do the ruling on the smooth side of 
the cloth, and in the reversed position 
to that in which it is to appear in the 
finished blueprints. Then turn the sheet 
over, and do the lettering and tabulated 
work on the rough side in the usual man- 
ner. The rough side of tracing cloth 
is better suited to erasing, which is the 
reason for choosing it for the text mat- 
ter of the sheet. 


Blueprints can be made from such copy 
equally as well as if all the work were on 
one side of the sheet. And when altera- 
tions are to be made, as usually is the 
case sooner or later, any of the tabulated 
portion can be erased without also eras- 
ing or interfering with the surrounding 
ruling. 








Strength of Flywheel Rim 


The stress in the metal of a flywheel 
tim due to centrifugal force depends only 
upon its linear speed; because, while 
greater area of metal gives greater 
strength, it also produces greater cen- 
trifugal force. For a wheel rim without 
joints, the stress per square inch of metal 
may be found by multiplying the square - 
of the mean rim diameter in feet, by the 
square of the number of revolutions per 
minute and by 0.000266. If the strength 
of the joint is, say 60 per cent. of the 
strength of the solid rim, the stress in 
each joint will be increased by two-thirds. 
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A Time Study Piecework System 


The modern and uptodate method of 
setting piece rates, fair to both employer 
and employee, is by basing them on ac- 
tual time studies, taken under ordinary, 
everyday, average conditions. Mere 
guessing or good judgment is apt to pve 
absolutely unfair to everybody concerned 
and in most cases forces the operator to 
juggle his time and rob one job to make 
out on another. 

The time-study man should have the 
following pharaphernalia to get the best 
results: A direct-reading Warner cut 
meter for determining surface speeds, an 
accurate stop watch of the split-second 
type, a speed indicator, a two-foot rule, 
a six-inch flexible scale, a clip board 
about 9x12 inches, a pad and a pencil. 
It is wise to have a table showing how 
many revolutions per minute a piece of a 
certain diameter has to run to get the 
various surface speeds. These tables 
are found in nearly all tool catologs, or 
on shop memorandum cards given by the 
AMERICAN MACHINIST. 

A small memorandum book is essential 
for jotting down the feeds and speeds 
you find will suit the different conditions 
onthe different machines. This will be 
very helpful for future reference, as 
from this you later make your tables. 

After having determined that the work- 
ing conditions are the best possible and 
that the operator has the proper tools, 
quality as well as quantity, that he has 
his work within easy reach, and so forth, 
you commence taking time studies. 


How TO MAKE A TIME STUDY 


On the top of the sheet or form, which 
may be printed or lined for this purpose, 
you put down the name of the part, the 
material, drawing, pattern number if it 
has any, the operation to be performed 
and the number or the name of the ma- 
chine on which the operation is to be 
done. This last item is very important, 
where the same operation may be per- 
formed on two machines of different 
makes and one a more rapid producer 
than the other. 

As soon as the operator picks up the 
piece of work from the bench or floor, 
the watch is started and the starting time 
is recorded as 0.00. If it is a lathe oper- 
ation the first movement will naturally 
be chucking. As soon as this has been 
done you snap the split-second hand, 
take the reading of the watch and re- 
cord it under “pick up and chuck.” We 
will, as an example call it 20 seconds, 
which is written 0.20. 

The next operation is rough turn and it 
is necessary to record the diameter, the 
speed, feed and the length to be turned. 
At the end of this operation the time is 
again recorded, and we will call it 2.40, 
this meaning 2 minutes and 40 seconds. 

Before taking a finishing cut it may be 
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The tools and methods of 
accurate time study, obser- 
vations to be made, deduc- 
tions drawn and their ap- 
plication to setting prece- 
work rates. 
How to 
troublesome 


handle _ the 
setting-up 
time. 

on auto- 


Time studies 


matic machines. 




















necessary to grind the tool and in this 
case it is recorded exactly the same as 
the previous operations, .after the tool 
has again been replaced in the holder; 
we will call it, 4.20. In the margin op- 
pesite this item you note “lost time.” 
This means that the time fromthe last 
operation was finished until the tool was 
replaced in the holder, is to be deducted 
from the total time, after the whole oper- 
ation has been finished. 

The time recorded after 


the rough 


_turning is 2.40, after replacing the tool in 


the holder 4.20; the difference or “lost 
time” is 1.40. 
Proceeding with the operation every 


advisable to take as high as 10 or even 
20 observations, to be dead sure that you 
are getting a good fair average time. 

When a_ sufficient number of time 
studies have been taken and the lost 
time deducted, the actual time is added 
up and divided by the number of ob- 
servations; the quotient is what is termed 
the “standard” time. For example, hav- 
ing taken four observations of the turn- 
ing operation the actual time of each show- 
ing 6.20, 5.40, 6.30 and 6.15, the min- 
utes are first added up 6+5+6+6 

23. Multiplying this by 60, thereby 
changing to seconds, making 1380. There- 
to add the seconds 20+ 40+ 30415 = 
105 + 1380 1485 — 4 731. Again 
change this back to minutes by dividing 
by 60, which gives us six minutes and 
eleven seconds or 6.11. This is the stand- 
ard time. 

The next step is to figure out the 
hourly output, which we arrive at by 
dividing: the standard time into one hour. 
Dividing one hour by 6.11 minutes or 371 
seconds 9.7 minutes. 

If the efficiency of the machine as 
well as the operator were 100 per cent. it 
would be possible to finish 97/10 pieces 
per hour day after day. But as the tools 
have to be ground once in a while and as 
there are other things which cause some 
loss of time, it is nécessary to allow a 
percentage of loss to take care of this. 

Where conditions are almost ideal, 10 
per cent. will cover this. Of course, this 
percentage can only be determined after 





























NAME OF PART. DRAWING | PATTERN. 
Crank pin. 3402 ; None. : 
MATERIAL. OPERATION MACHINE. RATE 
a oe . ee minnie siecnsemmmanes 
Cks. } Rough and fin. turn. 342 30c. 
| 
RUMARKS. START 000 000 000 000 
|Pick up and chuck. 0.20 0.18 | 0.25 0.20 ; 
2”x6”—120 r.p.m., 7 feed|Rough turn 2.40 | 2.25 | 2.55 | 2.40 
Lost time Grind tool and reset 1.20 2. 2.8 2 
120 r.p.m., 7 feed. Finish turn 6.00 4.00 | 5.00 $.53 
File and gage 7.25 | 5.22 | 5.55 | 5.40 
Take out and lay down 8.00 | 5.40 | 6.30 | 6.15 
FORM FOR TAKING TIME STUDIES 
movement is recorded: Finish turn 6; a careful study or by a man with a long 
file and gage 7.25; take out and lay down experience in this work. 
8. Calling 8 minutes the total time When the proper percentage has been 
and deducting therefrom the lost time decided upon, and deducted from the 


1.40, we get 6.20, which is called the 
actual time required for the operation. 
As a rule it is well and safe to re- 
peat the observations four or five times, 
depending on the nature of the work and 
the length of time required. On automatic 
machines it is only necessary to take one 
time study, as you can depend more on 
them than on a human being; they will 
not make any unnecessary or “false” 
movements. On very small operations 


requiring only one minute or less it is 





hourly output, this output is divided ‘into 
the machine rate, which is the average 
rate the operator running that respective 
machine should earn. In this way the 
price is obtained. 


TIME OF SETTING UP THE MACHINE 


When the machine does not require any 
complicated set-up the percentage allowed 
takes care of this as well. But when the 
set-up requires a long time, say one hour 
or more, it is well to make a separate 
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price for setting or rigging up the ma- 
chine. This applies especially to auto- 
matic machines, as Potter & Johnston’s 
and all kinds of screw machines. By 
having a setting-up price for these ma- 
chines, it is not necessary to carry more 
than one price on the cost card, for the 
operation to be performed; this price ap- 
plying to any quantity. For other ma- 
chines, for example a multiple drill press 
with from 6 to 10 or more spindles, it is 
well to make a set-up price. But in this 
case the price is only applied to small 
quantities, the maximum of which is 
stated on the price card. When the quan- 
tity is over this maximum the percentage 
allowed takes care of the setting up, as 
on single-spindle presses or an engine 
lathe where there is practically no set-up 
required. 

On larger jobs manufactured in small 
lots where jigs or fixtures are used and 
the set-up is only for the first piece, I ad- 
vocate making a price for a set of one, 
two, three, four, five, six or more. This 
I have found to be the most satisfactory 
way of taking care of these conditions. 

Where small duplicate parts are manu- 
factured in large numbers and where spe- 
cial tools and fixtures are used and cheap 
labor employed, it is usual to have a man 
to set up the machines. He is paid by the 
day. In this case this item is entirely 
eliminated from the loss of time; when 
one machine is being set up for the sec- 
ond operation, the operator is still on the 
first. 

For hand screw machines and auto- 
matic screw machines with one spindle, 
I proceed in a manner different from 
the one previously explained. Here com- 
plete time studies are not necessary; in- 
stead the different operations are taken, 
chucking, turning, drilling, tapping, 
threading, forming and cutting off, which, 
of course, varies for the different diam- 
eters but not necessarily for the dif- 
ferent materials. Some machines have 
only one feed and speed, but, of course, 
on this point you want to be sure before 
applying the same figures for steel and 
brass. In this manner a table is fig- 
ured out with a price for each operation. 
The chucking is figured per one hundred 
pieces, the turning, threading, drilling and 
tepping per one hundred inches and the 
forming and cutting off per one hundred 
pieces according to the depth and the 
diameter. After this table has once been 
established it can be applied to any job 
on that style of machine, and the prices 
for different sized pieces are sure to line 
up properly. Besides, this procedure 
compels the operator to use care in set- 
ting his stops close, so that no time is 
lost between operations. 

On very small work and on rapid pro- 
duction machines with one or several 
spindles these tables are not necessary. 
With these machines there is, as a rule, 
a chart stating what gears to use, so as to 
get a certain hourly production. It is 


AMERICAN MACHINIST 


only a matter of knowing or finding out 
what feeds the work and the tools can 
stand to the best advantage in order to 
apply the proper gears and get the max- 
imum production. For example, we want 
to make some brass hubs from 5-inch 
diameter stock and they are in a hurry. 
By taking the time of the operation we 
find the machine is only turning out 300 
per hour. Knowing this production can 
be considerably better, we interview the 
operator, who insists that the feed is so 
coarse that the tool cannot stand any 
more. It is the object to get 400 per 
hour. The longest operation being the 
cutting off, we give this our attention. 
The spindle is running 500 revolutions 
per minute. The diameter of the stock 
is 544 inch and the radius, or the tool 
travel, is 5/16 inch, to which we add 
1/32, making a total of 11/32 — 0.343 inch. 
To get 400 pieces per hour, one piece 
must be completed in 9 seconds, which 
is a little less than 1/7 of a minute. As 
before mentioned the spindle is running 
500 revolutions per minute. Divide this 
by 7 and we get 71, which is the number 
of revolutions required to finish one 
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On a drilling job where there are 100 
holes or over on one set-up, whether 
dene on a radial or on a gang drill, the 
price is made per 100 holes for each 
diameter and depth, based on the maxi- 
mum speed and feed which the drill and 
machine will stand on different materials. 
When these prices are once established 
they will take care of any similar job 
which may come along. 

It is certain that where prices are set 
in the manner prescribed in this ar- 
ticle, there will be little or no labor 
trouble on this account and the firm will 
be able to cut down manufacturing ex- 
penses to a considerable degree. The 
“lost time” by this system gets the most 
serious attention and is never overlooked. 








Casting a Self Oiling Car 
Wheel 


The accompanying halftone shows the 
pattern, core boxes, cores and drill used 
in making a self-oiling car wheel for 
gondolas, mine cars, etc. 

While self-oiling car wheels are not 
new, this method of casting the hollow 

















SELF-OILING CAR-WHEEL PARTS AND METHOD OF CASTING 


piece. Now divide 0.343 by 71 and we 
get 0.0048, the feed per revolution and 
a feed by no means too great for this 
job. Consequently the gearing is changed 
and we get the production of 400 per hour 
or 33 per cent. above what the machine 
was doing before. 

Beside increasing the production, the 
operator has learned a lesson, which is, 
that he cannot fool the piece-rate man. 

It is very deceiving when you look at 
one of these rapid production machines, 
which do work most accurately and 
repidly. You cannot tell what such a 
machine is doing without a stop watch or 
without examining the gears. This lat- 
ter is not always possible. 

On large milling machines or rotary 
planers it is wise to figure the prices per 
lineal inch based on certain feeds for 
rough and finishing cuts, according to 
material and conditions. On any other 
kind of smaller jobs, of course, the time 
study plan is applied as previously ex- 
plained. 


hub all in one piece instead of casting 
the cap separate and then bolting it on, 
is rather a novel idea, and was not ac- 
complished without some trouble. 

The pctterns and core boxes here 
shown are the ideas of James Bunger, 
foundry foreman for the Eagle Iron 
Works, Des Moines, Iowa. In referring 
to the halftone No. 1 is the wooden 
pattern; No. 2 the cast-iron “chill;” No. 
3 one of the core boxes, and No. 4 the 
cores before assembling. In putting the 
cores together the piece A is cemented 
to one end of the ring B. Then the piece 
C is inserted in the ring, the end drop- 
ping into the recess in the center of 
piece A, and the lugs D act as supports 
to hold it central with the ring. The 
cores are vented in such a manner that 
all vents open into a common vent in 
the center of the piece C. 

This method gives a very large oil 
reservoir within a tight, well-supported, 
one-piece hub. The completed casti-- 
weighs 87% pounds. 
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Machining Large Crank Shafts 


The following method of machining 
crank shafts is the outcome of a varied 
experience in this particular branch of 
engineering. After machining shafts 
from 5 to 24 inches in diameter for some 
years, the writer took up the inspection 
of them and visited most of the large 
shops in Sheffield, Manchester and the 
northeast coast. 

In starting to machine a crank shaft 
the forging should first be measured, 
both for length and diameter, to make 
certain that it will clean up to drawing 
dimensions; then mark out the width of 
the webs and the centers of the pins 
and next center the shaft true to the 
part having the least metal to be re- 
moved. 

If the forging is for a three-throw 
crank, rough down the sides of the mid- 
dle throw to within \% inch of size and 
then follow with the others. (If it is a 
two-throw crank shaft, it is immaterial 
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The way large, solid 
forged, multiple-throw 
crank shafts are machined 
in English shops. 

The tools and 
methods used. 

Balance weights and a 
chart system for indicating 
the distribution of weights 
for recurring jobs. 


lesting 














to the lathe, the ends faced to length and 
permanent centers put in, and then they 
are turned down to receive the throw 
blocks, which are usually bored % inch 
larger than the finished diameter of the 
shaft. 
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which is roughed down first.) 
same time, one corner should be roughed 
out to within ™% inch of the drawing fig- 
ures, for about 2 inches along the shaft, 
as at A, Fig. 1; the other corner should 
be left the finished width of the web for 
about 34 of an inch along the shaft, as 
shown at D. This is a guide for the 
planer or slab-miller operator, when ma- 
chining the webs. 

If the tops of the webs are to be 
turned, these should be done to within 
1/16 inch of size, the body of shaft 
roughed to within % inch of drawing 
size, and the shaft faced or parted down 
to length, allowing ™% inch for final end- 
ing off. 

The next operation is to plane or mill 
the webs to the required width, after 
which they are drilled and sawed out as 
in Fig. 2. The crank is now returned 
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MACHINING LARGE CRANK SHAFTS 


THE END BLOCKS 


Figs. 3 and 4 gives views of the blocks 
used for two- and three-throw cranks, 
the steel centers projecting outside the 
block, being all one diameter on the out- 
side to facilitate setting. After turning 
the ends for these blocks, a strip about 
1 inch wide should be finished some 
definite size at each end of the shaft, 
as at A in Fig. 5, which is afterward 
used for checking up the setting of the 
blocks, when the pins are being turned. 

The crank is now taken out of the 
lathe, placed on a surface plate, or some 
other flat surface, and the throw blocks 
fitted on, the centers in the blocks being 
brought to the same hight as the center 
in the shaft at each end by using a sur- 
face gage or indicator, making sure that 
the blocks do not move when tightened. 





1. 
2 Steady 
Position of Weights when Turning Pins 


The crank is again put in the lathe 
on the center for turning the middle 
pin, and it is roughed down to within '%4 
inch of the finished size; then the in- 
sides of the webs are roughed to within 
1/16 inch of the size. Now take out the 
crank and put it on the center for the 
next throw and proceed in like manner 
until all the pins are roughed out; then 
put it in for finishing the middle pin and 
test with an indicator or surface gage, 
the strip at each end of the shaft. If the 
blocks are set correctly and have not 
moved in the roughing-out process, these 
portions will show level when the shaft 
is rotated, but if there is a discrepancy, 
ene of the blocks should be slackened or 
given a light blow with a lead hammer 
until the turned portions show level. As- 
sured that the blocks are correct, proceed 
to rough the pins within 1/16 of an inch 
of size, finish sides of the web to drawing 
width, and finish radii in corners of pin; 
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a useful type of tool for the last opera- 
tion being shown in Fig. 6. These radii 
should be 0.010 inch smaller than the 
finished diameter of the pin. Next wa- 
ter-cut the pin to within 0.004 of the 
drawing size, proceeding with the other 
throws in a similar manner. When all 
are finished, the shaft is placed on its 
own centers and the pin tested with the 
apparatus shown in Fig. 7. 


UsING THE TESTER 


To use the tester referred to, a 
straightedge is clamped in the tool post 
and set with a square from the crank. 
The tester is then put on the pin, being 
a snug fit endwise between the webs, 
and the pointer is adjusted to touch the 
straightedge when the crank is right in. 
The crank is now revolved and readings 
taken at bottom, right out and top. If 
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the pointer touches the straightedge at 
the four points, the pin is true and par- 
allel to the shaft, but if not, the indicator 
will show the exact point and direction 
the pin is out of parallel, and it must 
be filed and trued in some way, to bring 
it in line, when the pin can be lapped true 
with the lap shown in Fig. 8, and tested 
again. The lap shown has four adjust- 
ing screws in top half which enables the 
lap to be adjusted and prevents the lap 
hunting the shaft. A pin out of round 
can be lapped round in one-half the time 
that would be needed if the screws were 
not used. 

The throw-blocks should next be re- 
moved, and while the shaft is at rest out 
of the lathe, steady pieces should be 
fitted similar to Fig. 9, and shown in po- 
sition in Fig. 5. The shaft is then ready 
for going to the lathe, and the outside 
cheeks of the web finished and the radii 
in corners finished 0.010 inch less than 
drawing size. Also finish the top of the 
webs and rough over the shaft body 
to within 0.015 all along and water-cut 
to within 0.002 inch, afterward lapping to 
size, and the shaft is completed. Fig. 
10 shows the type of balance weights 
recommended for the balancing of a shaft 
while turning the pins, and Fig. 11 is an 
extension for nlacire under the weights 
when turning larger shafts. 

When turning long shafts, and shafts 
with long throws, an eccentric and steadv 
are recommended; the steady, Fig. 10, 
is bored to suit the diameter of the shaft, 
and the centers of the bores are the same 
as the throw of the crank. It is bolted 
to the shaft, and the eccentric, Fig. 11, 
fitted on to the tongue and bolted through 
the bolt holes. 

For setting sideways, the set screws 
tighten against the web of the crank, ex- 
cept when turning the end pins of a 
three-throw shaft, when a strong clip 
is fastened on the shaft and the screws 
are tightened against this. When adjust- 
ed, the bolts are tightened up solid, and 
the eccentric is then run in the ordinary 
lathe steady rest. 


THE POSITION OF THE BAL- 
ANCE WEIGHTS 


CHARTING 


Fig. 14 shows the distribution of these 
weights on a three-throw high-speed en- 
gine shaft, 18 inches in diameter; these 
are the best positions for getting the pins 
round, for if the shaft is not properly 
balanced, or the weights properly dis- 
tributed, the pins will machine oval, a 
trouble that all crank turners have ex- 
perienced. These balance-weight charts 
are verv useful where a number of shafts 
of the same design and size are ma- 
chined at different times, the turner keep- 
ing the charts by him and referring to 
them when necessary. These charts can 
be printed in the blueprint room from a 
tracing, with the spaces for the number 
of weights left blank, and as each new 
design comes along, the turner fills in the 
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spaces when he has found the correct lo- 
cation and number of weights. 

The grinding of large crank shafts has 
been undertaken by one or two firms in 
this country, but the cost of the grind- 
ing machine is very heavy, and unless 
one manufactures crank shafts for the 
trade, it is doubtful if it will pay. At 
the same time there are several shops, to 
my knowledge, that can profitably adopt 
the grinding machine and it would be an 
economy, as well as giving-a more ac- 
curate finish than the usual turning and 
lapping. 


A Test of Motion Study 
By Con Wise 


There is a certain restaurant where I 
lunch occasionally where there is an 
orchestra. This orchestra always plays 
bright, lively music in quick time. At 
first I thought the idea of the music was 
tc draw the people, there being a certain 
sense of luxury in dining there under the 
influence of music. After a while I began 
to think that I had another guess, for the 
place always had been crowded, so there 
was no need of drawing people. I put it 
up to my waiter the other night and asked 
her if it was the idea that people would 
eat in time with the music and get out 
quicker so that more could get in. She 
said that was not the scheme at all but 
that it was to make the waiters step 
livelier. I believe this is a great scheme. 
I am tempted to try it in the shop. I 
shall buy nothing but ragtime tunes to 
play on my shop graphophone. It ought to 
knock all the premium systems of pay- 
ment higher than a kite. 








APPLYING THE TAYLOR PROCESS TO PAINT- 
ING BLINDS 


By the way, speaking of getting work 
out quick, I have been trying some exper- 
iments myself in the way of the Taylor 
process of saving time. The blinds on my 
house needed painting. I needed exercise 
or something to take my mind off my 
troubles, and I thought it would be 
cheaper in the long run to buy paint than 
beer, so I got some paint and a brush and 
started in to do the job in a scientific way. 
First I painted a blind just to see what 
kind of a job it was. It took me an hour 
and it was rather mussy. Then I sat 
down and thought it all over and decided 
that the less time I spent turning it over 
and walking around it the quicker I would 
get it done. I also found that a brush on 
the plan of a fountain pen would be about 
right. Not having a long enough job to 
make it pay to invent a self-feeding brush 
it occurred to me that if I dipped the 
brush deep and gave it a few seconds to 
suck up paint and then cleaned the out- 
side carefully I could paint more surface 
than I had been doing with one brushful. 

I tried another blind and did it in 30 
minutes. The next one I gave more at- 
tention especially on the side with the 
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stick that turns the slats over. That one 
was done in 20 minutes. 

The sixth or seventh blind I did in 11 
minutes, which appeared to be about my 
limit for speed. Then I began to think 
about other things while I worked; the 
time went up to 15 minutes. I dropped 
the job for a week and went back to it. 
The first blind took 16 minutes with my 
mind concentrated on the job. The best 
I could do that day was 13 minutes. An- 
other day I easily got down to the record 
of 11 minutes, but without concentrating 
my mind on the job I hardly ever bettered 
15 minutes. I got Mrs. Entropy to play 
on the piano for me. A lively tune ap- 
peared to cut down my time when inat- 
tentive by about two minutes, but had 
no perceptible effect on my speed when I 
vas trying to make a record. 

The conclusions that I would like to 
draw from my experience are these: 

1. That a man who is doing repetition 
work cannot be expected to maintain top 
speed except while his mind is on his 
work. 

2. That a man cannot be expected to 
keep his mind on purely repetitive work. 

3. That an orderly systematic way of 
doing work, irrespective of jigs and fix- 
tures, can easily effect a great saving of 
time in manufacturing. 

4. That the speed at which repetitive 
work can be done depends largely on the 
automatic working of the mind, actirg 
through the hands. 

5. That it is fortunate for the sanity of 
our workers in unskilled pursuits that it 
is not necessary that mental effort should 
be maintained. 








Importance of Good Centers 


in Round Work 


One of the first things an apprentice 
was taught in the old days was to center 
a piece of work properly or at least in the 
best way that could be done with the tools 
at hand. But few of us realize now, any 
more than we did then, the importance of 
having the centers absolutely true if good 
work is to be done. 

The slightest inaccuracy of the center 
hole or the center on which it runs, af- 
fects the roundness of the work being 
turned or ground, although we do not 
notice it in turning nearly as quickly as in 
grinding. Then too, centers are apt to be 
too small, especially in large work. A 
small center in a heavy piece soon wears 
and throws the work out of round. 

This is why heavy rolls are turned and 
ground on their journals instead’ of on 
centers. They are so heavy that ordinary 
sized centers wear rapidly and are only 
used in turning the journals, these being 
used in turning aud grinding the rolls 
themselves. While turning or grinding 
would possibly be better on centers, there 
are several practical difficulties in the 
way of making or using centers and cen- 
ter holes of 12 to 14 inches in diameter. 
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Special Tools in Lathe Building 


The Carroll-Jamieson Machine Tool 
Company of Batavia, Ohio, performs the 
boring operations in the heads and tail- 
stocks of their engine lathes upon a four- 
spindle boring machine which they have 
constructed from a 6-foot lathe bed upon 
which two 15-inch lathe heads are 
mounted, one at each end. On this bed a 
solid carriage is used, planed and scraped 
at the bottom to fit the V’s and pro- 
vided on the upper surface with ways for 
the headstock and tailstock corresponding 
to the ways on the regular lathe bed. 
This carriage is provided with power feed 
in either direction, the whole arrange- 
ment being shown clearly in Figs. 1 
and 2. 


CUTTER BARS AND OPERATIONS 


The first of these views shows a head- 
stock in position for the boring of the 
seats for the bronze boxes and the bear- 
ings for the back gear shaft. The cut- 
ter bars which are internally threaded 
at the rear, are screwed on to the noses 
of the spindles and for boring out the 
cored holes to receive the bronze boxes 
double-ended cutters are used. Follow- 
ing this boring operation the boxes, made 
in halves, are fitted in place and then 
bored with this same machine. In this 
eperation a single-end cutter is employed 
and the boxes are bored to fit a standard 
plug. The head, when finished, will be 
found to vary in the alinement of the 
bexes from one to four thousandths of an 
inch in a distance of twelve inches, and 
this deviation is corrected when the heads 
are scraped to the lathe bed on which 


By F. A. Stanley* 








A four-spindle boring 
machine built up of a lathe 
bed and two heads carrying 
four cutter bars for taking 
as many cuts through the 
bearing seats in lathe head- 
stocks. Application to the 
boring out of footstocks as 
well. Machining bronze 
| boxes on special arbors and 
in face plate fixtures, and 
handling cone pulleys im 
another simple device. 

Some handy attachments 
jor the engine lathe that 
enable gear blanks, friction 
gears, eccentric back gear 
shajts and other parts to be 
machined economically and 
with little outlay for equip- 
ment, 




















*Associate editor. 


the means of locating the tailstock for 
boring as in Fig. 2. Before the tailstock 
is placed upon the boring machine it is 
fitted to its bottom plate, which has also 


single-end cutting tool and a facing cut- 
ter. The finishing boring tool removes 
about one thirty-second inch of metal 
and leaves a very slight amount for tak- 
ing out with a hand reamer after the tail- 
stock has been removed from the boring 
machine. 

The method of driving the spindles and 
operating the feed rod of the carriage 
is shown in both engravings. These views 
were taken from the rear in both cases 
in order to show up more clearly the 
general arrangement of the heads and the 
form of the carriage. 


MACHINING BRONZE BOXES 


The method of machining the bronze 
boxes is shown by Figs. 3 and 4. In 
Fig. 3 the two halves of the box are 
shown placed in a fixture after the joint 
has been planed, and while held in the 
V-block formed on the face of the angle 
fixture, the hole is bored by a double- 
end cutter. The cutter bar is supported 
in a special holder mounted upon the 
carriage of the engine lathe in place of 
the regular cross slide. This boring 
operations leaves sufficient metal for fin- 
ishing after the boxes have been placed 
in the headstock as described in connec- 
tion with Fig. 1. 

The boxes are turned and faced upon 
an arbor where they are held by a ma- 
chine screw through each half, the head 
of which enters a deep countersink in 
the box and is, therefore, out of the way 
of the lathe tool when it passes over the 
work. This arbor is seen in Fig. 3, ly- 
ing upon the carriage with a pair of 
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they are to be mounted. The spindles 
in the boring machine are kept in aline- 
ment by checking up with test bars be- 
fore each lot of heads is bored. 


BORING THE TAILSTOCK 


The method of mounting the head upon 
the carriage is clearly shown, as is also 


been scraped in the V’s and it is held 
in place on the carriage by a single clamp 
bolt. Two cutter bars are used in this 
operation, a double-end roughing cutter 
being run in from the left-hand end, after 
which the carriage feed is reversed and 
the work fed over the finishing bar in 
the fight-hand head which carries a 


FouR-SPINDLE BORING MACHINE FOR LATHE HEADS AND FooTSTOCKS 


boxes secured on the small end of the 
arbor. The sketch, Fig. 4, also illustrates 
this method of mounting the boxes and 
shows that the one arbor is adapted for 
holding both front and rear boxes, which 
are, of course, of different diameters in 
the bore. As already stated the boxes 
after leaving this arbor are fitted in the 
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Fic. 2. BoriNG LATHE FootsTocKs WITH Two CUTTER BARS 





headstock casting and bored to size in 
the special four-spindle machine. 


CoNE PULLEY WoRK 

Fig. 5 illustrates a method of holding 
cone pulleys while boring the hole 
through the hub and turning out the in- 
terior of the casting. The fixture con- 
sists of two duplicate parts, each of 
which has two V_ surfaces stepped to 
conform to the two middle diameters on 
the cone. The upper half of the fixture 
is clamped to the work by the through- 
bolts and it is obvious that the device is 
pretty well balanced. 

The boring bar is piloted in a bushing 
in the spindle and the outer end is a nice 
fit over the end of the tailstock spindle. 
The twist on the bar during the cutting 
action is taken by a red secured in a 
hole in the side of the bar and resting 
upon the compound rest on the carriage. 
After one cut has been taken with this 
roughing bar, a rose bit is run through, 
leaving about 0.002 inch for removal by Fic. 5. Borinc Hus oF Cone PULLEY 

















hand reaming. The inside of the pulley 
shell, and the outside diameter of the 
hub are finished by a tool, in the regular 
tool post. 


TURNING BACK-GEAR SHAFT ECCENTRICS 


The halftone, Fig. 6, shows a method of 
turning the eccentric ends of back-gear 
shafts. The fixture for the work is also 
seen in Fig. 7 which shows how the in- 
terior of the casting into which the shaft 
is slipped is cleared for the greater part 
of its length. One end of the device 
slips into the sleeve chuck screwed on 
the nose of lathe spiadle; the other end 
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runs in the steady rest. After one end 
of the shaft has been turned in this ec- 
centric fixture to the desired diameter, 
the whole fixture is removed from the 
steady rest and chuck and turned end for 
end to permit the other end of the shaft 
to be turned. This procedure, of course, 
brings both eccentric portions in exact 
alinement with each other. 


MACHINING CHANGE GEARS 


Change gears for lathes are machined 
ready for the cutting of the teeth by 
means of the expanding plug shown in 
Fig. 8. The hole is first chucked out and 
reamed in the turret lathe, a 7/16-inch 
hole for the driving pin in the faceplate 
is drilled through the web of the gear 
blank in a jig. Next, the blank is slipped 
on the plug A, which is split at three 
points and expanded by the action of a 
draw-in rod, operated from the rear end 
of the spindle, and while held true on 
this plug, with the work driven by pin B, 
the outer end of the hub and the side of 
the rim at C are roughed and finished. 
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operation is illustrated. The work is a 
friction gear with a long hub at each side 
and a conical friction surface cut in the 
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Fic. 9. FixTURE FOR MACHINING FRICTION 
GEAR IN THE LATHE 











Fic. 6. TurRNING Eccentric END ON BACK-GEAR SHAFT 


The gear blank is then turned the other 
way out on the plug and the opposite 
end of the hub and side of the rim faced 
to thickness and the outside diameter 
turned to required size. 


ANOTHER GEAR BLANK JoB 


In Fig. 9 another gear blank machining 


face of the blank. A hole is also drilled 
through the length of the hub. 

The casting comes to the engine-lathe 
fixture D with the outside turned to 
diameter, the longer of the two hubs 
turned and faced, and the back face E 
finished; these operations are performed 
with the piece chucked by the short hub. 
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It is held in this fixture in a seat which 
it fits snugly, by means of two clamps. 
Here the shorter hub is finished and the 
conical friction surface F turned out, 
the latter being accomplished with a form 
of hollow mill with two inserted cutters 
of the correct bevel. A stop on this tool 
permits the cutters to machine the bevel 
surface to the exact depth wanted. This 
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Fic. 8. ExPANDING PLUG FOR TURNING 
AND FACING CHANGE GEARS IN THE 
LATHE 


tool, by the way, is fitted with a taper 
shank and is held in the tail spindle of 
the lathe. It is provided with a bush- 
ing to receive and support the end of the 


hub on the friction gear while turning 
out the bevel friction surface. 

The tool is adapted also to receive 
drill bushings and after the hub and 
friction surface are finished a drill is 
slipped in place for putting the hole 
through the length of the hub. To guide 


this drill, a bushing is slipped over the 
turned hub of the work as in Fig. 10; 
thus starting the drill ~entral with the 
hub. 


A DouBLE TooL FOR AN ANNULAR SLO’ 


The cutter head in Fig. 11, is used for 
producing the circular slot in the upper 


face of the cross slide for the compound 
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rest boits. The tool is a casting G of 
disk form adapted to be mounted upon 
the tail spindle of the lathe and having a 
pair of square point tools H and /, pro- 
jecting from the face to turn the groove 
or annular channel in the face of the 
cross-slide casting which is strapped to 
the faceplate of the lathe. At the same 
operation the hole for the compound rest 
swivel pin is put through the cross-slide 
casting and the drill for this purpose is 
carried in the tail spindle, though not in- 
dicated in the sketch. 

The two square-nose tools H and ] 
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Fic. 11. CutTTerR HEAD FOR MAKING CiIR- 
CULAR SLOTS IN CROSS-SLIDE FACE 


for the groove are so set in relation to 
each other that one cuts the outer half 
of the groove, the other the inner por- 
tion, thus dividing the cut between them. 
It will be seen that one tool is wide 
enovgh to overlap the other slightly. 
During the cut the tool is kept from turn- 
ing on its seat by a rod slipped in a hole 
drilled in the device and resting at its 
outer end upon the cross slide of the 
lathe. 








Handling Shop Blueprints 
By G. M. STROMBECK 


An important factor in machine-shop 
operation is the proper handling of blue- 
prints. The following method of doing 
this has much to recommend it. It is 
inexpensive and flexible and provides a 
positive way of knowing the whereabouts 
of every print in the factory. Two large 
factories have used it with perfect satis- 
faction for more than two years. 

All prints for the shop are uniformly 
12 inches wide and 18 inches long. These 
are mounted individually in galvanized- 
iron holders, having their edges turned 
up as shown in Fig. 1. At one end an 
eye is provided for hanging the holder 
when out in the shop; a small notch is 
left in the upturned edge for slipping in 
the last end of the blueprint. This 
makes the inserting and removing of 
prints a very simple matter. 

At first tin was used, but the soda on 


AMERICAN MACHINIST 

these damaged the prints badly. Now 
No. 26 galvanized iron is used and it is 
very satisfactory. In the neighborhood 
of 1000 of these are used by one factory. 

These holders are stored in racks pro- 
vided with spacers, so that any print can 
be removed without disturbing any other. 
A hook directly below or above affords 
a convenient place for .the workman’s 
check, thus keeping every print located 
all the time. 

As a supplement to the machine-shop 
prints mounted on _- individual holders, 
there are a number of complete sets of 
prints distributed through the shop, to 
be used for reference by the inspectors 
and foremen. These are bound in gal- 
vanized-iron covers, as shown in Fig. 2. 
The undercover is made of No. 24 iron 
and the hinged cover of No. 26. These 
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FIG. 1. Galvanized Iron Print Holder. 
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FIG. 2. Galvanized Iron Binder 


for Foremen’s Prints. 
American Machinist 


HANDLING SHOP BLUEPRINTS 


books are 13 inches wide and 20 inches 
long and the prints are made 18% inches 
long, giving 1'2 inches for binding. 
These books were a success from the 
start and, from being only a convenience, 
have grown into a necessity. 








Obtaining Angles for Taper 


Turning 
By G. W. WuLFRUNA 


It often happens that taper parts are 
wanted to fit other taper parts, internal or 
external. and it is not possible to obtain 
the angle by the protractor; as in the 
case of external tapers with flanges, or 
screwed ends, or internal tapers being 
blind holes and of so small a diameter as 
to preclude the use of even a narrow- 
blade angle gage. 

Of course, in either of these cases a 
rough, temporary gage may be made to 
obtain the angle. This, however, takes 
time and even then, oftentimes, cut and 
try must be resorted to. Many me- 
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chanics do not know any other method of 
getting the angle. As this was recently 
brought to my notice in a rather forcible 
manner, I take this opportunity to de- 
scribe another method which may be ex- 
pressed as a formula thus: 

D—d _ 


0017. ~~ 

where 
D = Large diameter in inches; 
d= Small diameter in inches; 
a= Included angle in degrees; 

and 

0.017 =The chord of an arc sub- 

tending an angle of one de- 
gree, the radius being one 
inch. 

To apply, mark off on, or in, the given 
taper two places one inch apart; the two 
places are then carefully calipered, the 
small diameter subtracted from the 
larger, and the difference divided by the 
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ANGLES FOR TAPER TURNING 


constant 0.017. The result will be the 
included angle in degrees. Division of 
this by 2 will give the angle at which to 
set the slide rest of the lathe. 

This method is based upon the fact that 
for ordinary workshop practice, the arc 
and the chord which subtend an angle of 
one degree, the radius or length of sides 
being one inch, may be considered to be 
the same. Indeed, if one considers re- 
sults only to the third or fourth place of 
decimals, they are the same. In most 
text books the chord is given as 0.017; 
and if we take the circumference of a 
circle of 1-inch radius, from the tables 
in engineering pocket books, as 6.2832 
inches; dividing this by the number of 
degrees in the circle, 360, we get 0.01745 
as the result. From this it will be seen 
that it needs only care in measuring to 
get accurate results straight away, and 
thus eliminate the cut and try. 
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According to a recent French patent an 
aluminum solder may be made by first 
making a fusible alloy (which will melt 
in boiling water) of 3 parts of tin, 8 parts 
of bismuth and 5 parts of lead. The 
solder itself is then made by taking 10 
parts of the fusible alloy, 300 parts of 
zinc and 5 parts of aluminum. This makes 
a strong solder. A softer one is made by 
taking 160 parts of the fusible alloy, 80 
parts of zinc, 25 parts of aluminum and 
80 parts of tin. 
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Accidental Example of Flatted Teeth 


Fig. 1 is the print of an electrotype 
made from a portion of an actual gear, 
and it shows poorly an interesting and in- 
structive case of hobbed gear teeth with 
flats. On the gear itself the flats stand 
out strong, but it is difficult to clearly 
show them in print. The gear was sent 
to me by a correspondent, a practical 
gear man who has read the discussion of 
the subject in the AMERICAN MACHINIST. 
For some personal reason he declines to 
allow me to print his name. Perhaps, for 
a guess, his concern intends to put a 
hobbing machine on the market. 

He states that the case was an accident 
and a surprise. The hob was made by a 
first-class manufacturer of milling cut- 
ters, was 234 inches diameter, had 12 
gashes or rows of teeth, and was sup- 
posed to be all right in every respect un- 
til the workman complained that he could 
not get a good-looking tooth. It was then 
discovered that the hob was a very little 
out of truth in the sharpening, so that 
one row of teeth was a trifle higher than 
the other 11, so little that the error was 
not discovered until betrayed by the flat- 
ted gear teeth. 

The explanation is very simple. See 
Fig. 2. A hob, no matter how many rows 
of teeth it may have, is a fly cutter with 
a single tooth so far as finishing the 
gear tooth being cut is concerned, Each 
one of the many teeth of the hob finishes 
One particular spot on the tooth outline 
and elsewhere does no work except to dig 





Fic. 1. Hosppep Gear TEETH WITH FLATS 


out the stock between the teeth. One 
of the hob teeth makes the flat 1 on the 
tooth outline, the next tooth makes the 
flat 2, and so on, the whole .outline be- 
ing a chain of flats 1, 2, 3, 4, 5 and 6, 
that combine to make the full tooth out- 
line. If each hob tooth is exactly in its 
proper place the chain of flats will run 
into each other equably, and if work is 
not required to be nicely finished, or if 
the inspector does not believe in flats 
anyway, it will pass inspection. 


Case oF Hos Tootu Too Lonc 


But if some of the hob teeth are out of 


place, in this particular case one of them . 


being too long, the chain of flats will not 
be equable. The dotted line shows one 
of the hob teeth in its proper place as it 
bottoms and makes flat 4, equably placed 
with regard to flats 2, 3, 5 and 6 adjacent 
to it, and the full line shows the effect 
when it is a little too long. Then it will 


By George B. Grant* 





Hobbed gears were acci- 
dentally produced with flat 
teeth, as the hob was ground 
with one row of teeth longer 


than the rest. 

















*President, Philadelphia Gear Works. 


cut off the adjacent flats 2 and 3 on one 
side, and 5 and 6 on the other side, and 
leave a single, long and very conspicuous 
flat instead of the whole series. 

The remedy is to grind the long tooth 
down until it is of the same length as 
the others. This will throw the spacing 


Diagram Illustrating Case of 
One Long Hob Tooth. 


of the hob teeth out of truth and intro- 
duce an error on that account, making 
unequal flats, but it will not be so con- 
spicuous and one is not inclined to be 
very critical when dealing with hobbed 
teeth. 

Compare this with a similar case 
when the cutter is of the ordinary form. 
Suppose such a cutter to be ground with 
one high tooth, and what will be the re- 
sult? See Fig. 3. The high tooth 
makes a true outline and cuts a true 
tooth shape, while the shorter teeth do 
not work, except to remove stock. 

That way is not to be recommended, to 
be sure, but it is a very common way. 
When a cutter is sharpened by hand by 
rubbing it against an emery wheel, it is 
quite likely to have unequal teeth all the 
way around. 

As every practical gear man knows, 
the cutter shaft of a gear-cutting ma- 
chine is bound to wear smaller in course 
of time, and is liable to remain in that 
condition indefinitely. If disk cutters are 
used, the matter is of small consequence, 
but a hob must fit close on the shaft or 
one side of it will be higher and will 
cut deeper than the other, and will make 
flats. 





Case Illustrating One 
Long Ordinary Tooth. 


Case OF Missinc Hos TEETH 


Take the case, not of the actual gear 
wheel that is the occasion of this letter, 
but very common in practice, of a gear 
cut with a cutter that is minus one or 
more teeth. Such a cutter ought to be 
thrown away, I admit, but is it discarded 
as a fact so long as it has a few good 
teeth left? Examine the stock of cutters 
in any machine shop for the answer. If 
it is a disk cutter it is serviceable long 
after it is unpresentable, but if it is a hob 
it needs every one of its teeth and more. 

If one or two teeth of a hob are broken 
out, the two adjacent teeth will cut flats 
that come together in a ridge over the 
missing flats, as in Fig. 4. The small 
shaded portion shows the stock that the 
single broken tooth would have removed 
and the large shaded piece shows the 
ridge resulting from the loss of two 
teeth. 





Two Teeth 
Missing 


One Tooth 7 


Missing 


MOTI} 


Fic, 4. 
Case of One or Two 
Missing Hob Teeth. 
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When you break a tooth out of the hob 
throw the hob away; thirty to eighty 
gone dollars. 








Automobiles for Service, not 
Racing 

There are indications that automobile 
building is getting down to a more sub- 
stantial basis. President Benjamin Bris- 
coe, of the United States Motor Com- 
pany, announces their withdrawal from all 
speed contests of all the cars built by 
that company. He is quoted as saying. 
“Our purchasers are not racing drivers. 
We know, from personal contact with 
them, that they have great respect for the 
showing made in a long-distance relia- 
bility contest that is well managed. Re- 
liability events are the only contests in 
which it is possible to prove the mechan- 
ical stamina of a car under conditions ap- 
proximating the average owner’s experi- 
ence.” 

Even allowing that racing was neces- 
sary in the earlier days to develop weak- 
nesses of design, that necessity has 
passed and the problem is now largely 
one of manufacturing economically from 
standard designs. 





| 
| 
| 
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Clamping Work in a Drill- 
ing Jig 


By ELMER L. FISCHER 


In the creation of new tools or parts 
for the same, it is necessary that their 
construction be the very best that can 
be produced, in order to save time, ex- 
pense and give accurate results. The 
accompanying sketch shows a drill jig 
using a rather novel clamping device, and 
it can be readily seen that by using this 
method of clamping on jigs for drilling, 
milling or other work, not only will the 
cost of the tool be reduced, but also the 
cost of the work, which is the most es- 
sential thing in manufacturing. 

Probably the most popular way of 
clamping is by means of equalizers of 
various types which sometimes take up 
an enormous amount of unnecessary 
space, making the tool large and heavy, 
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Our Neglect of South 
American Trade 
By J. W. Davies 


During a recent trip along the northern 
section and the west coast of South 
America, I only met one American 
“drummer” representing iron and steel 
products! He was a German at that and 
the employee of one of the large Ameri- 
can corporations, and as far as I could 
learn he was doing a big business. On 
the other hand, I met several English 
and German commercial travelers repre- 
senting individual firms in their respective 
countries and they, to my personal knowl- 
edge, were justly satisfied with the large 
volume of orders they had. secured and 
had in prospect. 

In view of the fact that the iron and 
steel products of the United States prac- 
tically form the backbone of the coun- 
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CLAMPING WorRK IN A DRILLING JIG 


which is one of the many things to avoid 
if possible in designing jigs or fixtures, 
though in many cases it is necessary to 
use equalizers of some style or type in 
order to fulfil the requirements. 

In studying the sketch it will be as- 
certained that an even amount of pres- 
sure is obtained on clamping blocks A, 
by means of the automatic equalizing 
blocks B. If there is any variation in 
the thickness CC of the pieces to be 
drilled, these equalizing blocks will ad- 
just themselves, causing clamping blocks 
to also adjust themselves; then the pres- 
sure on all clamping blocks will coincide, 
giving the best results obtainable. Hole 
D mustbe considerably larger than pin E 
so as to allow clamping blocks A to work 
‘freely, which is necessary should there 
be any variation in the work. It is also 
necessary that pins be used to keep the 
equalizing blocks in their proper posi- 
tions. 

This method of clamping is simple, in- 
expensive, labor saving and quick and 
fulfils many requirements. 


try’s wealth, it seemed to me incongruous 
—yea, deplorable—that a vast contiguous 
territory should be so seriously neglected 
by Americans, and an enormous handy 
market allowed to be wrested by Euro- 
peans. 

There can be no reasonable excuse for 
this negligence, which sooner or later is 
bound to recoil to the detriment of in- 
dividual manufacturers and the country 
generally. In truth, the pinch is already 


being sorely felt. For example: 
latin- America imports from 
foreigm countries to the 
I $1,005,000,000 
Of this the United States only 
ears 240,000,000 
$765,000,000 
Further: 
Latin-America exported to the 
United States last year... $318,000,000 
The United States exported to 
Latin-America only. pacus 240,000,000 
Zalance of trade against 
the United States..... $78,000,000 


This is certainly a most unsatisfactory 


condition of affairs. Just think of it! 
The United States, practically a self-sus- 
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taining country, purchased from coun- 
tries on its own continent, part and 
parcel of the Western Hemisphere, more 
than one and one-third as much as she ex- 
ported, and this notwithstanding the fact 
that those countries need much more than 
the difference in trade in iron and steel 
products alone from the United States. 

Even in one of the least known South 
American republics, Bolivia—somewhat 
inaccessible it is true—there is enough 
demand to make up quite one-fourth of 
this deficiency in the supply of iron and 
steel products for railway construction, 
and the development of mines now in the 
course of rapid progress. Bolivia has an 
area of 709,000 square miles, i.e., equal 
to one-fifth of the gross area of the 
United States, including Alaska, and has 
a population of 2,300,000. 

Charles M. Pepper, the United States 
special commercial commissioner, not 
inaptly describes this country as “the 
Mexico of South America.” All that was 
needed, he said, was railway develop- 
ment. These ¢ailways are in course of 
construction and in contemplation, and as 
Mr. Pepper truly asserts, “then the im- 
pulse will be given to working old mines 
and developing new ones and the pro- 
gress for the next quarter of a century 
promises to parallel that made by Mexico 
during the last 25 years.” What share 
the United States will get of the trade 
consequent upon the rapid development 
of this wonderfully rich country will de- 
pend almost entirely upon the future 
activity of American manufacturers. 

Peru, an adjoining republic, has an 
area of 679,600 square miles, a territory 
almost as large as Bolivia, and at least 
equal to two and a half times the size of 
Texas and ten times as large as the 
combined areas of the New England 
States. The population is estimated at 
4,500,000. 

The mineral wealth of this country 
is world-famed. Its internal development 
and railway expansion are working rapid 
transformation, if not wonders. And yet, 
what share do Americans get of the 
enormous needs and demand for rail- 
way construction and mining materials 
and their multifarious accessories ? 


A LITTLE KNowN COUNTRY 


Take Ecuador, another adjoining coun- 
try, with an area of 420,000 square miles 
and equal to the combined areas of the 
States of Texas and California, having 
a population of over 1,500,000. 

The enormous mineral and agricultural 
wealth of this republic has not, so to 
Say, been “scratched.” And, although 
it is only a four days’ journey by sea 
from Panama and about 12 days from 
New York, the majority of Americans 
know less of this wonderful and beauti- 
ful country and its untold potentialities 
than they do of the North Pole! 

There is but one railway in the country 
at present, it is true, but there are sev- 
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eral others now in contemplation, all 
awaiting enterprise and capital. 

Then we have, still nearer home, 
Colombia and Venezuela, both famous for 
their mineral and agricultural unde- 
veloped resources. The combined areas 
of these countries—only some nine days’ 
distant from the United States—exceed 
1,000,000 square miles, about one-third 
the size of the United States, with a 
joint population of 2,650,000. 

Now that both these countries are free 
from political troubles and are on the 
eve of a great commercial and financial 
progress, they will perforce prove a vast 
and very profitable market for those who 
seek it at once. There are hundreds, if 
not thousands, of abandoned and partial- 
ly worked mines of untold wealth; there 
are great expanses of forests and agri- 
cultural lands awaiting cultivation and 
development; there are scores of cities 
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and towns, varying in population from 
5000 to 100,000, all only needing trans- 
portation facilities for their profitable 
fruition. It cannot be denied that today 
the Europeans are solidly on the ground 
and are getting the bulk of the trade. 
It is not because American goods are 
inferior or not liked, but it is simply 
owing to the inexplicable indifference 
and carelessness of the American manu- 
facturers that they do not get more busi- 
ness. 

Within the next four or five years the 
Panama canal will be an accomplished 
maritime thoroughfare and will bring such 
countries as Colombia, Ecuador, Peru 
and Bolivia within almost as many days’ 
reach of the United States as they will be 
weeks from Europe and with all the 
efforts and intention of the United 
States Government to bring these South 
American countries in closer connection, 


641 


commercially and financially with the 
United States by the construction of the 
Panama canal, it is feared that much of 
the benefits will be wasted, if not lost 
entirely, unless American manufacturers 
awake immediately to the necessity of 
properly seeking a greater export trade 
in vast territories on their very thres- 
hold. 

It will be noticed that reference is 
here made only to the northeast and west- 
coast sections of South America, mainly 
because geographically and logically the 
great bulk of the trade of these countries 
should belong to the United States, even 
today, and much more so when the 
Panama canal is opened. 

Brazil, Argentine, Uruguay, Paraguay 
and Chile, with greater areas and larger 
populations, are more open and amenable 
to keen European competition against the 
United States. 








Methods Used in Drilling and Milling 


An interesting drilling head is shown 
in Fig. 1 for drilling 15 holes in the 
crank case at one operation. The illus- 
tration shows how the crank case is 
centered by the holes bored in the 
ends and squared by the two cross 
pieces which the upper surface comes 
in contact with. This is a very simple 
fixture and one in which the work can 
be easily handled. - 

Fig. 2 shows a substantial method of 
supporting a heavy drill spindle when it 
is extended for deep drilling. The ma- 
chine at the right has this spindle steady 
rest. thrown open, the support being hinged 
so as to be easily swung out of the way, 
and is held in position by the cross- 
handled nut swinging up into the notch 
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A steady rest for sup- 
porting the drill spindle 
under heavy work; continu- 
ous milling; gang boring 
and milling and a simple 
automatic tooth-rounding 
machine. 

















while at work. The view at the left al- 
so shows the method of holding the 
driving flange of the transmission while 
it is being drilled. The next view shows 


milling machines of the Barber-Colman 
Company milling the four surfaces of 
the ears of the transmission flange. 

These are mounted on the six-sided 
holding fixture, which is so arranged that 
the pieces can be very easily clamped, 
and it will be noted that the substantial 
ears, or abutments, take the thrust of 
the milling cutters. These fixtures can 
be loaded very easily by any bright boy, 
and this makes the milling operation a 
continuous performance. 

Fig. 4 shows another gang-milling fix- 
ture which contains 24 expanding man- 
drels, operated by the levers shown at 
the back of the angle plate on which 


they are mounted. The pieces to be 
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in the ear shown, making the whole sup- 
port very rigid and steady. This can be 
seen in the machine at the right where 
the steady rest is closed around the 
end of the spindle, supporting it firmly 


A MULTIPLE-DRILLING HEAD 








these same pieces being milled on one 
of the newer types of machines. 


ConTINUOUS MILLING 


Fig. 3 shows one of the continuous 




















Fic. 2. A STEADY REST FOR DRILL SPINDLE 


milled are slipped over the work mandrel 
and located by the pins which project 
between the ears of the pieces to be 
milled. In this way 24 pieces are milled 
at one operation by the large inserted- 
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tooth cutter shown on the end of the 
projecting spindle. 

Fig. 5 shows another continuous op- 
eration, this time on a large boring mill, 
which is boring out spring shackles to 
the proper radius. A large plate is 
fastened to the boring-machine table, this 
plate containing a large number of hold- 
ing fixtures, as can be seen, so that after 


loading these it is an easy matter to 
bore the entire number of shackles at one 
setting. 


Fig. 6 shows an extremely interesting 
tooth-rounding machine which was built 
in the E-M-F shops and which is one 
of the simplest, as well as the most rapid 
machines of this kind we have found. 


As can be seen, it consists of a vertical 
spindle carrying a hollow milling cutter, 








Fic. 3. CONTINUOUS MILLING 


having the teeth shaped so as to give 
the desired round on the ends of the 
gear tooth. This milling cutter spans 
two teeth, rounding the outer corner of 
each so that in reality it rounds both 
sides of one tooth at each operation. 
The machine is automatic, the milling 
spindle being forced down on the work 
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by a cam, and after being released the 
work is rotated one tooth by the ratchet 
at the lower end. This is a very simple 
machine, which can be constructed at 
comparatively low cost, and the E-M-F 
Company keeps two of these in constant 
use, which gives some idea of the large 
quantity of transmission gears used by 
it. These are easily run by boys, as 
all that is necessary is to handle the gears 
on the work spindle. 








Shop Secrets That Are Not 


Secrets 
By JOHN R. GODFREY 
I ran across a manufacturer the other 
day whose idea of publicity In regard 
to his methods was particularly refresh- 





ing after some of the experiences I have 
had. 

He was perfectly willing that his ma- 
chine and methods should be illustrated, 
and did everything to assist in making 
the information complete. When asked 
for his views on the subject, particularly 
in consideration of the fact that some 











Fic. 4. MILLING 24 PlEcEs 





AT ONCE 
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of his competitors tried to keep every- 
thing under lock and key, he said: “I 
am not foolish enough to believe that my 
competitor cannot find out every detail 
of manufacture, if he desires. He usu- 
ally does this by hiring my best men, 
which he, of course, has a perfect right 
to do, if he can get them. 

“I realize fully that when machines 
and methods are published with my name 
attached, thev are linked to me in the 
minds of thousands of mechanics, and 
that they are credited to me no matter 
who copies them. 

“If I can prevent any of my competi- 
tors from taking my best men, men who 
will help me develop better methods from 
time to time, I am perfectly willing to 
show them how I am doing work today, 





BoriING SHACKLES IN GANGS 


as I expect to find better methods next 
week. And I am convinced that the man 
who depends on copying is necessarily 














Fic. 6. AUTOMATIC TOOTH-ROUNDING 
MACHINE 
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behind the man who schemes out new 
ways of doing work for himself.” 

As long as men cannot be kept under 
lock and key, it must be evident that 
shop secrets cannot be maintained in 
many cases, unless the attractions are 
made sufficiently strong to hold men vol- 
untarily on all secret work. Not that 
the average man will betray confidences, 
but he naturally absorbs ideas that are 
working to find expression in other ways, 
and he evolves mechanisms for accom- 
plishing the same purpose. 

True, some men never observe any- 
thing, cannot tell how fast a machine 
runs to save their life, but these are not 
men who are hired away by competitors 
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—they are after the live men, not those 
who, if not dead, are at least in a trance. 


FINDING OuT SECRETS 

All this brings to mind some of the 
many schemes which have been worked 
to find out secrets, and which were usu- 
ally successful, if not ethical. In a cer- 
tain case I know of, one department was 
kept under lock and key. But one day a 
sweeper who had made a record for good 
nature, strict attention to duty and gen- 
eral usefulness disappeared and was 
seen no more, even leaving part of a 
week’s munificent stipend uncollected. 

Some time afterward it came out in 
some way or other, that this sweeper was 
a first-class mechanic working for a rival 
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concern. He had come to work as a 
sweeper and had swept the floor in all 
parts of the shop faithfully, just in order 
to get into that locked room. It was six 
months before he got his chance to sweep 
that room, and even then he was not 
alone. But his trained eye took in the 
principles he wanted to know about while 
he was diligently at work, and the result 
was an improved machine as soon as he 
could get the ideas worked out. 

This emphasizes the remark of a well 
known manufacturer who makes very lit- 
tle pretense to secrecy in most depart- 
ments, to the effect that he was sure his 
secret departments were the least pro- 
gressive of any in the plant. 








Watt’s Roller Copying Press 


It is generally recognized that James 
Watt invented the copying process, in- 
cluding a special ink for writing the 
original, in or about 1778, or possibly 
before. The firm was then Boulton & 
Fothergill, and the period that of the 


war between Great Britain and her 
American colonies. According to the 
story, learning that his notion was 


abroad, he decided in 1780 to take out a 
patent. Certainly early in the 1800's, 
and doubtless before, the firm of James 
Watt & Co. was making and supplying 
copying machines of three types. One, 
a portable machine, was made in three 
sizes for quarto, foolscap and folio 
paper; another was a _ counting-house 
machine; and a still larger machine was 
for reproducing engineering and arch- 
itectural drawings, of which, however, a 
reverse copy was presented. 

Visitors to South Kensington Museum, 
London, S. W., may have noticed one 
of the middle-size machines, acquired 
as the result of the Woodcroft bequest, 
Mr. Woodcroft being at one time head 
of the patent museum from which the 
present collection of models, etc., at 
South Kensington has evolved. How- 
ever, in his Watt museum, housed for 
the present in part of the works of 
Tangye, Ltd., Soho, Birmingham, Geo. 
Tangye has a better example, and a pho- 
tograph-reproduction of it is given in 
Fig. 1. This machine is understood to 
be the one employed in the counting 
house during the time of Watt himself. 

Referring for the moment to the port- 
able type, this was made up in box form, 
opening in the middle, with the copying 
apparatus on one side and a writing 
slope, etc., on the other. The desk part 
is best described in the words of a 
pamphlet sent out by James Watt & 
Co., in 1813, as consisting “of two flaps, 
which fold up and form the lid of the 
secretaire. It is used as a throw-out 
desk, by turning it back upon a table, 
when the flaps being unfolded, rest upon 


By I. W. Chubb* 








James Watt was a stu- 
dent and inventor in lines 
other than steam engineer- 
ing. He invented, pat- 
ented and manujactured a 
roller copying press in the 
late 1700's. 




















*Kditor, English edition. 
the edges of the box, and form a con- 
venient inclination for writing. As this 


position, however, requires more space 


until it rests against the middle division 
of the box, and its brass arms extended, 
form a support for the two leaves, which 
then present a convenient desk.” 

The secretary itself contained spare 
copying paper, writing paper, sponge 
papers “to smooth and dry the original 
from which you have taken a cepy, by 
interleaving it with them, and repassing 
it through the press,” together with 
spare interleaving oiled papers, used to 
increase the pressure, ink powders and 
space for wafers, pens, the sealing wax 
and so on. The inkstand is on the same 
side with the copying apparatus to avoid 
carrying it topsy turvy.” It was directed 
that the writing paper should be well- 
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than often can be conveniently allotted, 
the elevated desk is provided. The ele- 
vator, constructed upon the principle of 
a parallel ruler, being raised from its 
position at the end of the secretaire 








Watt’s RoLLeR Copyinc Press 


sized, a test being to dip in water, which 
shows up transparent spots. 

No useful purpose will be served by 
detailing the instructions and directions 
given in pamphlet form on the prepara- 
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tion of the copying paper, on the use of 
the wetting book, or on the taking of im- 
pressions. The chief art of the latter was 
said to consist in turning very slowly. 
Pamphlets in French were also produced. 
Watt was always anxious to foster trade 
between Great Britain and France, al- 
though in his own case fearful of copy- 
ing. Smiles tells the story of his en- 
counter with two Prussian engineers from 
Berlin and their more than careful atten- 
tion to the Old Bess engine. The copy- 
ing ink powders were sent out with the 
machine, and the use of such powders is, 
of course, within the memory of many 
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seum authorities have stated that the to- 
tal mechanical advantage from handle to 
ram is 1 to 37. 


WATT’s PATENT AND FORMULAS 


Letters patent were granted to Watt by 
George III on February 14 in _ the 
twentieth year of his reign. Watt de- 
scribes the process, specifying that if the 
impression is required to be more legible 
the paper should be moistened with a 
special liquor instead of water. For the 
preparation of this liquor he directed that 
in two pounds weight of distilled vinegar, 
one ounce of the sedative salt of borax 
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pure water; it must then stand for 24 
hours and be filtered again, if it shows a 
disposition to deposit any sediment, 
which it generally does.” Watt stated that 
instead of vinegar any other liquid im- 
pregnated with a vegetable acid might be 
employed and instead of the galls, “oak 
bark, or any other vegetable astringent 
substance, which is capable of becoming 
black or deep coloured with solutions of 
iron.” Also instead of the oyster shells 
any other pure calcarious earth. 

The following was the recipe for the 
writing ink: “Take four quarts, ale meas- 
ure, of spring water, one pound and a 
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men now living. It is understood that 
Watt prepared the powders himself and 
sold them for his own private gain. The 
inks used were of sugar or gum char- 
acter. Of the packets of ink powder, two 
or three only now remain at Heathfield. 


THE BRAMAH PRESS 


It may be worth adding here that at 
South Kensington may also be found a 
press for copying purposes, produced by 
Joseph Bramah in 1795, in which the 
pressure is applied hydraulically, a ram 
about 1'4 inches diameter being used 
with a pump ™% inch diameter. The mu- 


should be dissolved, and in the vinegar 
should be placed four ounces of oyster 
shells calcined to whiteness and freed 
from brown crust. This mixture was to 
be shaken frequently for 24 hours and 
allowed to stand until the sediment was 
deposited. Then the clear part was to be 
filtered through unsized paper into a 
glass vessel, when two ounces of the best 
blue Aleppo galls bruised, should be 
added, and the liquor put in a warm 
place, being shaken frequently for 24 
hours and filtered again through unsized 
paper. Then to it was to be added “one 
quart, ale measure, of distilled or other 


SUBSCRIPTION PROPOSED FOR WATT’s ROLLER COPYING PREsS 


half avordupois weight of Aleppo galls, 
half a pound of green copperas or green 
vitriol, half a pound of gum arabic, four 
ounces of roach alum; pound the solid 
ingredients, and infuse them in the water 
six weeks or two months, during which 
time the liquor should be frequently 
shaken; strain the liquor through a linnen 
cloth, and keep it in bottles closely corkt 
for use.” 

While the ordinary screw press was 
certainly shown in the specification, and 
such an appliance is still at Heathfield, 
it appears that the roller press was fa- 
vored by Watt. Wooden or metal roll- 
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ers were specified, motion being given by 
a double-ended lever placed on the axle 
of the top roller. On the board support- 
ing the writings to be copied cloth or 
other elastic substance is placed, between 
roller and writing. Under the axle of the 
lower roller were springs, bearing on a 
brass bolster supporting the roller. The 
construction of the table itself will, of 
course, be gathered from Fig. 1, and, the 
rcllers being just short of 12 inches long 
by 4% inches diameter, the proportions 
will be apparent. 

It would seem that in the first case the 
use of a copying press was by subscrip- 
tien, Fig. 2. being a photographic repro- 
duction of a card preserved in the Watt 
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pleasure from being possessors of this 
Invention.” The writing at the end was 
offered as an example of copies taken. 
As may be gathered from the use of 
the roller press, the ordinary letter book 
was not commonly employed. Instead the 
copies had to be fastened separately in a 
copy letter book, which the Watt firm 
suggested should not be of too thick a 
paper owing to the addition of the copy- 
ing paper on each side of it and similarly 
“should be bound very loose at the back, 
otherwise it will not shut properly. The 
copies . . may be fastened on 
the four corners with wafers, with paste, 
or with the mucilage of gum tragacanth.” 
It is further suggested that “perhaps per- 
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was absent. It was intended that he 
should become a partner, but apparently 
the financial difficulties of the firm at the 
time discouraged him. He had business 
control of the letter-copying machine 
business. Subsequently he owned a 
chemical works at West Bromwich. While 
with Boulton & Watt about 1779 he pat- 
ented a kind of Muntz metal and among 
his titles to remembrance may be noted 
his discovery of the difference between 
ordinary air and carbonic acid gas. 
James Woodmason was one of the 
agents in London. To him the bankers 
made their threats of mobbing, for having 
anything to do with the copying press. 
They supposed it would lead to forgery. 
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Fic. 3. LETTER oF WATT CopieD ON His Press 


the occupation of George Tangye. It con- 
tains details of the proposals for receiv- 
ing subscriptions for the use of the ap- 
paratus. The price was £15 15s. 6d. 
(S75) for apparatus and license, and 
when 1000 subscriptions were received, 
the list was to be closed until they were 
completed. The appeal was made to the 
merchant, the tradesman and lawyer, to 
the gentleman and also to “gentlemen 
who compose for the Press (who) may 
by this means obtain a duplicate of their 
works before they send them to the print- 
ers.” Ambassadors were also thought 
likely to be specially interested; “in short, 
every person to who Time, Labour and 
Expense, are valuable, and who have oc- 
casion to write upon subjects in any de- 
gree interesting, will find both benefit and 


convenient to carry a quarto book of this 
kind with them.” 

In Fig. 3 is reproduced a letter by Watt 
dated May 27, 1780, or four days before 
enrolment of the patent, which shows 
that the firm had their little manufactur- 
ing troubles like other people. This letter 
and a letter of July 8, 1780, on much the 
same subject, are among the first ex- 
amples of copied letters that have been 
preserved, or at any rate that have been 
discovered so far. 

The letter of Duncan, Fig. 4, two years 
later, suggests that even then uniformity 
of product was not always assured by the 
paper makers. The Mr. Keir referred to 
was Captain James Keir, member of the 
Lunar Society, the man who had charge 
of the Soho works in 1778 while Boulton 


Fic. 4. Letter OF 1782 Copigep ON A Watt Press 


of the proposal, Fig. 2, which runs as 
follows: “Some persons have suggested 
that improper uses may be made of the 
art. Without entering into the question 
at present, it is sufficient to say, that no 
such practices can impose upon a person 
who makes use of this invention. Neither 
will any of his writings be liable to such 
practices, as will be more fully explained 
in the instructions that will be delivered 
to the subscribers along with the appa- 
ratus.” 


Two LeTTers OF MATTHEW BOULTON 


As addenda two letters of Matthew 
Boulton relating to the period, though not 
to the subject, may be quoted. The first is 
an example of his cheerful spirit in time 
of trouble, contrasting remarkably in this 
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respect both with Watt himself and more 

particularly with the partner Fothergill. 

Being in Cornwall Boulton wrote from 

Plengwarry, on his birthday anniversary, 

September 14, 1780, to Watt, ending as 

follows: “As sure as there are 1728 

inches in a cubic foot so sure I was born 

in that year. As sure as there are 52 

weeks in ye year and 52 cards in ye pack, 

so sure am I 52 years old this very day. 

May you and Mrs. Watt, live very long 

and be very happy is the sincere wish of 

Your afft. frd. Matthew Boulton.” 

The other letter is of a different char- 
acter. It is addressed to Watt at No. 6, 
Green Lettice Lane, Cannon Street, Lon- 
don, being dated Soho, March 23, 1791. 
It begins with a reference to the burning 
of the Albion Mills near London Bridge 
and the offer of a £500 ($2500) reward, 
never successfully claimed, for the name 
of the incendiary. He then details a strike 
in the smith’s shop of Boulton & Watt; 
the following portion of the letter shows 
how he dealt with it. 

“Last night a commotion arose amongst 
all B. and W. engine smith and other 
workers but as I found they were drunk 
before Mr. Foreman informed me and as 
its in vain to reason with drunken men I 
waived facing them till this morning. 
They all struck viz. grounded their arms 
o’clock yesterday and all appeared 
riotous this morning. At 10 o’clock I met 
a deputation from them in Mr. Foreman’s 
rooms, from which I learnt that they had 
entered into three resolutions which I put 
down and then said I hoped they would 
allow me to enter into three resolutions 
which I also put down and read to them 
and they agreed they were fair and just. 
I then met the main body below and went 
over the same ground I had done with 
their deputation and after reading their 
resolution read my own and promised 
then upon my word and honour that I 
would never depart from them be the con- 
sequences what they may. They swal- 
lowed all their own resolutions and said 
they would set to work if they could be 
allowed to drink their ale comfortable in 
an afternoon. I agreed to allow the hard 
working smiths half a hour and as they 
expressed a wish for peace I forgave 
them all except Jo Turner whom I as- 
sured I had marked and if you had been 
at home I[ would have turned off for I 
am persuaded I could get his work done 
for nearly half his price. He was the 
Ring Leader in this rebellion and in form- 
er ones. 

“At a general meeting of the Engine 
Smiths. 

Resolved Ist. That if any man set to 
work in B. and W. shops he shall be 
discharged and untill he is no man 
shall set to work. 

Resoltn 24. If B. and W. turn anyone 
away in consequence of this commo- 
tion all the rest are resolved to 
strike. 


at § 


AMERICAN MACHINIST 

Rest» 3. We insist upon having one hour 
allowed in the afternoon for refresh- 
ment otherwise to leave work at 6 
o’clock. 

“Mr. B. Resolved on the part of B. 
and W. and pledges his word and honour 
for abiding thereby. 

Resolved Ist. That I will not consent to 
allow the old accustomed Hours of 
all Birmg™ manufacturers (except so 
far as to allow such of the engine 
smiths as work hard, half an hour 
to refresh in the afternoon and no 
more. ) 

Resd 2. That we will employ whom we 
think proper and turn away whom 
we think proper and will not be dic- 
tated to in these respects by any of 
our workmen. 

Res. 3. As to those who work piece work, 
may work only half days if they 
please. But if they neglect our bus- 
iness we must get others in their 
place, and as to those who work 
day work, we have a right to our 
time and customary hours and will 
on Saturday nights stop for all de- 
ficient hours. 

“And these Rests I read twice over to 
them. 

ADIEU.” 

It would not be proper to close without 
an expression of thanks to George Tangye 
for courteously granting access to his in- 
valuable Watt Museum and priceless 
relics of a great historic past, and to R. 
H. Kirton, Curator, for ready assistance 
and for materials, without which this ar- 
ticle could not exist. 








Shearing Strength of Steel 


Rivets and Turned Bolts 
In a paper forming part of the pro- 
ceedings of the British Institution of 
Civil Engineers, session of 1909-10, is a 
brief appendix giving logs of shearing 
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inch drilled holes and three 1 1/16-inch 


steel rivets hydraulically riveted into 
1 1/16-inch drilled holes. The shearing 
area of both bolts and rivets is 2.66 


square inches. 

The slip was measured by placing 
center-punch marks on each side of the 
joints and taking measurements by di- 
viders at each load, as given, and 
measuring the divider settings on a finely 
graduated scale. 

Fig. 1 shows the arrangement of bolts 
and rivets for this comparative test. 

Table 2 gives shearing load of three 
l-inch black wrought-iron bolts in 1 1/16- 
































| Slip (in 
Inches). 
Shearing 
Total |Stress on 
Load. | Bolts. | At A.| At B.| Remarks. 
Tons — 
Square 
Tons. Inch. | 
4.9 2.1 - ; No slip. 
9.9 4.2 a ; No slip. 
14.8 6.3 ab Be 
19.7 8.4 | th 
24.6 | 10.4 | & ax 
29.6 | 12.6 | & ea 
34.4 | 14.6 
39.3 | 16.7 | Bolts sheared. 
| 
TABLE 2. SHEARING TEST OF BLACK 


WROUGHT-IRON BOLTS. 








inch drilled holes. The shearing area of 
each bolt was 2.36 square inches. Fig. 2 
shows the arrangement. 








Experiments have been conducted for 
considerable time by the Astrophysical 
Observatory of the Smithsonian Institu- 
tion in Washington to attempt to deter- 
mine if variations of temperature on the 
earth are due to variations in the radia- 
tion from the sun. These experiments 
have been along the lines of noting simul- 
taneous temperature changes, at widely 
different points, and in addition to the 
existing observatories in Washington at 
sea level; on Mount Whitney, three miles 








Sip 
| 
Rivets 
Shearing 
Total Load Stress A | B 
Tons per | 
Tons Square Inch. } 
14.8 5.6 | 
19.7 7.4 
24.6 9.3 
29.5 11.1 
34.4 12.9 1's rs 
39.3 14.8 ds | oh 
14.2 16.6 th ie 
19.2 18.5 | 2 a2 
52.8 19.9 





(IN INCHEs). 








} 




















Bolts 
\ B Remarks. 
No slip. 
1 1 
32 a2 
a as 
‘ ‘s 
32 3 
i i 
2 3 
8 1s 
4 4 
| Bolts sheared. 








N. B.—In a former test the bolts sheared at 19.4 tons per square inch. 


TABLE 1. COMPARATIVE SHEARING TEST OF STEEL 





tests on steel rivets, turned steel bolts 
and block wrought-iron bolts. The 
paper is by F. C. Buscarlet and Adam 
Hunter, and deals with the construction 
of the Queen Alexandra bridge at Sun- 
derland. 

Table 1 is from a comparative test of 
three 1 1/16-inch turned bolts in 1 1/16- 


RIVETS AND TURNED BOLTS 











above the sea; and on Mount Wilson, at 
an altitude of one mile. Congress has 
made a special appropriation of $5000 
for an observatory in the cloudless region 
of Southern Mexico. The results are 
primarily for the accurate advance de- 
termination of weather changes for the 
assistance of farmers. 
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Three Good Automobile Tools 


The accompanying illustrations show 
some very satisfactory fixtures, which are 
in use at the White automobile factory, 
Cleveland, Ohio, and which are offered to 
the readers of the AMERICAN MACHINIST 
through the courtesy of the White Com- 


pany. 
A COLLET GRINDING CHUCK 


Fig. 1 shows a special grinding head 
and collet chuck, together with the piece 
of work for which it is adapted—in this 
case the ball race of a ball bearing, for 
the White Company make their own ball 
bearings. 

The chuck consists of the usual outer 
and inner rings of steel, the latter, how- 
ever, fitted with false jaws of cast iron 
which are secured to the hardened clutch 
cone by cap screws for which the holes 
are shown in Fig. 3, and ground to fit the 
particular piece of work for which the 
chuck is adapted. The work comes to the 
chuck with its outer surface ground, un- 
der which circumstances the amount of 
spring required in the clutch cone is ob- 
viously very small and this ring is conse- 
quently made quite shallow. Furthermore, 
the comparatively light pressure required 
for holding the work for grinding, com- 

















Fic. 1. GRINDING HEAD AND COLLET 
CHUCK FOR THE GRINDING MACHINE 


bined with the use of six jaws in the 
chuck, leads to a negligible amount of 
spring of the work due to chucking. 

Fig. 2 is from a dimension drawing of 
the chuck head and Fig. 3 is from a sim- 
ilar drawing of the split cone. The latter 
is hardened and ground and the former is 
lined with a hardened taper ring. The 
pull rod for the split ring is hollow and 
through it water is supplied, provision for 
its escape being supplied by the holes aa, 
Fig. 2, also shown in Fig. 1. 

This chuck is used for a great variety 
ef pieces and is found to be extremely 
satisfactory. 


A CHUCK FOR HARDENED GEARS 


Fig. 4 shows a chuck by which hard- 
ened gears are chucked by the acting 
surfaces of the teeth, the distortions due 
to hardening being equalized as perfectly 
as it seems possible to do. At the upper 
right-hand corner is a chuck ring and a 
gear in position properly chucked. Be- 
low is a tray containing a collection of 
hardened pins, those in any one pocket 


By James E. Arthur 
—— 








A collet chuck for the 
grinding machine, a chuck 
for hardened gears, and a 


crank case boring fixture. 




















being of the same size, while those in 
different pockets differ, the series cover- 
ing quite a range of sizes with a step be- 
tween the sizes of 0.001 inch. The oper- 
ation of chucking consists in finding the 
size of pin which will enter opposite 
teoth spaces and be tight and then crowd- 
ing in a sufficient number of pins—usu- 
ally six—of this size. It is sometimes 
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% Counter-bore 





Fic. 3. CLuTCH CONE FOR 


found that, due to local distortion of the 
gear, one of these pins will be loose and, 
under these circumstances, it is removed 
and two others are substituted of the 
same size, but placed two or three teeth 
each side of the first location. 

At the upper left-hand corner of Fig. 4 
is a double gear and in the middle its 
chuck ring. With such a gear the chuck- 
ing is first done by the larger gear as al- 


ready described, and then the lower one 
is tried by inserting pins from the oppo- 
site side. It is sometimes found that the 
distortion is such that equal sized pins 
will not now fit on opposite sides of the 
second gear but, by noting the difference 
in size of those that do fit and dividing 
it by two, the pins for the first gear, 
on the line by which the gears are out, 
may be changed by the halved amount 
thus found, and the distortion be thus di- 
vided between the two gears and the best 
possible average of both obtained. 

Fig. 5 shows a chuck ring and gear in 
position in the grinding machine. The 
chuck body proper is of cast iron lined 
with a hardened-steel ring into which the 
chuck ring already described—also hard- 
ened of course—fits. It is held in posi- 
tion by two straps which are clearly 
shown. Changing a chucked gear and its 
ring is obviously a matter of a few sec- 
onds only. 


A CRANK CASE BORING FIXTURE 


Figs. 6 and 7 show a crank-case boring 
fixture, the gear covers being removed for 
greater clearness. 

The crank case of the White car re- 
quires the boring of bearings for five 
shafts, although but two of these shafts 
pass entirely through the crank case, viz. 
the crank and cam shafts. 

The illustration is almost self-explana- 
tory. The crank case comes to the lathe 
with its bottom planed and suitable lo- 
cating holes drilled, these holes being en- 
tered by locating pins inserted in the 
plates, which are mounted on the lathe 
carriage. These holes serve for locating 
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SPRING COLLET CHUCK 


all the succeeding as well as this opera- 
tion. 

The holes for the crank and cam shafts 
are bored by means of boring bars, of 
which the former is shown in Fig. 6 and 
both in Fig. 7, while the other holes are 
bored with short bars and finished with 
reamers mounted in the spindles of the 
attachment. The handwheel on the tail- 
stock operates a recessing tool in the 
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bar by which a suitable recess is bored 
in the thrust bearing next the tailstock, 
the connection between the tool and the 
handwheel being through the hollow bar 
The tailstock also carries a bearing fcr 
the cam-sha‘i hole bar. . 

The making of this fixture involved an 
interesting modification of the button pro- 
cess. A series of disks equal in diameter 
to the pitch circles of the gears connect- 
ing the various spindles were first made 
and ground to accurate dimensions. 
These disks were grouped upon the fix- 
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The Passing of the Machinist? 
By W. FLYNN 


Having been a constant reader of your 
magazine ever since I started in the 
trade 12 years ago, I have been very 
much amused at different times when I 
have read articles on the passing of the 
machinist, Taylor methods, etc. Those 
fellows who write such know not what 
they speak. The machinist is not passing 
and the demand for general machinists is 
gieater today than ever. I have worked 
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the rest want general men for they never 
get two jobs alike. 

They talk of the good old all-around 
man as a relic to be cherished, but in the 
old days it was easier to be an all round 
man because there was not so much to 
know to be one. I have met many old 
timers who were stars and many who 
were not worth anything. It all depends 
on the man, the amount he reads and 
studies and the interest he takes in the 
business. Some men are only fit for 
operators as they are happy just to work. 
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THE ACTING SURFACES OF THE 
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CHUCK FOR HARDENED GEARS IN POSITION IN THE 
GRINDING 
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Fic. 6. BoRING FIXTURE 


BEARING SEATS 


CRANK-CASE 


ture casting in contact with one another 
and located by micrometer measurements 
until they satisfied the necessary tests for 
correct position. Dowel pins were then 
fitted to them so as to permit their re- 
moval and accurate replacement and by 
methods easily conceivable by al! who are 
acquainted with the button process the 
holes were bored. 

These tools will give a fair idea of the 
high standard of tool making which pre- 
vails throughout the White factory. 


BcrRING CRANK-SHAFT 
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in shops from Boston to Los Angeles 
and from Canada to the Gulf, and if any 
of the sad ones would spend a couple of 
years floating they would find plenty to 
keep them busy learning. 

After you leave the manufacturing cen- 
ters most every boss wants an all-around 
man. I would like to see those Taylor 
men hit the repair shops, railroad shops 
and mines of the West as a lathe or planer 
hands. There would be no place for them 
except in the largest railroad shops. All 


CRANK-CASE 








BorING FIXTURE WITH ALL BorING 
TooLs IN POSITION 


I read once where a fellow said he 
could pick up a man and make an expert 
lathe hand of him in three months. Per- 
haps it was one of his men who came ina 
shop where I was last winter in Kansas 
City and got fired in about 30 minutes be- 
cause he could not cut a thread without 
a backing belt. I saw one man try to 
turn a big crosshead without a center in 
the live end with most disastrous results 
and another expert (?) who could not 
bore out a Corliss cylinder. 
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Using Glass While Matching 
Templets 


I desire to call attention to a device for 
assisting in the making of templets that 
are quite frequently made by toolmak- 
ers. 

In making templets it is necessary to 
use very thin sheet steel, and I find it 
rather difficult to bring the two edges to- 
gether, so as to be able to see where to 
file in order to make an accurate job. My 
scheme is to take a piece of plain glass, 
a little larger than the work, and place 
the two pieces of steel to be made into 
templets upon it and hold to the light. It 
will be readily seen that the flat surface 
of the glass greatly facilitates the hold- 
ing of the edges of the sheet steel to- 
gether and thereby enables the mechanic 
to see at a glance where the work is de- 
fective. 


Bronx, N. Y. SAM BRAY. 








Wire Forming Die for Crank 
Lifts on Lanterns 


A die, the drawings of which are shown 
herewith, is being used by one of the 
largest !antern works in the United States 
for forming wire into crank lifts for use 
on their lanterns, the wire being pre- 
viously straightened and cut to length, 
and an experienced operator has formed 
over 15,000 cranks in a day of 10 hours. 
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LANTERN CRANK LIFT 


In describing this die, Figs. 1 and 2 
show two views of the piece to be formed 
which is made of No. 11 soft, tinned wire. 

Fig. 3 is a front elevation of the die, 
and Fig. 4 a plan view with the punch 
holder removed, so as to show more 
clearly the working parts on the die. 
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Concerning the de- 
tails of making things 
in machine. shops, from 
the first sketch to the- 
shipping room. 

Aletter good enough 
to print will be paid 
for. The value is in the 
idea—not the length 
of the letter 


Fig. 5 is a section on the line AB, 
showing the arrangement of the spring C 
for returning the slide D (all the slides 
being of practically the same construc- 


tion); the rod or mandrel E used in 
forming up the eye, and the plunger F 
for moving the slide. 

In operating the die the wire is placed 
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in the position shown at GH against the 
stop or gage J, the press is then tripped, 
and the part K shown in “ig. 2 is 
formed first with the part L, wiich is 
held up in position by the heavy sprin« 
M, through the four studs Y. Then af- 
ter this part is formed L starts te descend 
and the slides D, N, P and R are each 
moved forward by their respective plung- 
ers. The eye is formed up last by the 
end S of the bell-crank lever 7, coming 
in contact with the adjustable pin U, 
which in turn moves the rack V, operating 
the pinion W and causing the pin X to 
revolve and thus form the eye. 

The piece being finished, the die re- 
turns to its original position which en- 
ables the operator to easily remove it. 

This die was designed for and is being 
operated in a No. 21 Bliss press, with 
a 4-inch stroke. 


Lewis D. CASTOR 


Rochester, N. Y 

















b>} bap sehen hp! 
} 2 
PVA, BP 
| 
| 
\ \ bh | 





















































Fic. 6 


Spring 
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WIRE-FORMING 
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Die FOR CRANK LIFTS ON LANTERNS 








A Fillet Tool 


This tool can be cheaply and quickly 
made by fitting a piece of Stubs’ steel of 
the desired size to any piece of machine 
or tool steel that can be used in the tool 
post. 

The Stubs’ steel is first 
and then soldered to its seat. 

This tool is very durable if a good job 
of soldering is done and when properly 
ground on the top will produce a smooth 


tempered 














A FILLET TOOL 


and accurate fillet. It can be readily 
sharpened without changing the radius. 
Tarrytown, N. Y. MH. L. Ww. 








Making an Experimental 
Commutator 


Six months ago, while building a small 
direct-current dynamo for experimental 
purposes, the making of the commutator 
presented itself as a problem for solu- 
tion. The method finally used is here 
illustrated, as it is very simple when once 
understood, and gave excellent results 
with a minimum cost of labor. 

A piece of cold-drawn copper was first 
turned to a diameter equal to the great- 
est outside diameter of the commutator, 
plus '¢ inch; and bored out to a diam- 
eter equal to the finished hole in the com- 
mutator, less 3/16 inch. It was then cut 
off ' inch longer than the finished width 
required driven on an arbor and chucked 
in the dividing head of the milling ma- 
chine. It was then slotted with a copper 
saw of the proper thickness, to a depth 
that would bring the bottom of the slots 
1/32 inch within the diameter of the fin- 
ished hole in the commutator, as in Fig. 
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2. The cuts must be made with a light 
feed and several revolutions of the piece, 
to prevent the segments spreading. 

Rectangular pieces of mica were next 
dipped in thin shellac and inserted in all 
the slots, and the whole thing allowed to 
dry thoroughly, after which the outside 
was smoothed up in the lathe and then 
a cast-iron ring was pressed over the 
outside, as shown in Fig. 3. 

With the arbor still in place, the sides 
of the commutator were beveled to size, 
as shown in Fig. 4; the arbor was then 
removed and the piece chucked by means 
of the cast-iron ring, and bored out to 
finished size of hole, as in Fig. 5. This, 
of course, cleaned out the bottom of the 
slots and left the mica insulation clean 
between the adjacent segments. 

The insulation tube and washers were 
next placed in position, the clamping 
bushing and nut inserted and tightened. 
The ring was then removed and the out- 
side turned to size, which completed the 
job, except for the slotting of the lugs 
on each segment for the soldering of the 
armature wires in position. 

Detroit, Mich. ARON LAWRENCE. 








How Would You Turn This 
Job? 


The cut shows a pattern for a wagon 


April 6, 1911. 


Generally speaking, 75 per cent., or bet- 
ter, of all the troubles can be laid to 
some fault or adjustment in the ignition 
system. 

In the first case I speak of, the engine 
was located in an elevator and the person 
who had erected it had run the gasolene 
supply pipe over the exhaust pot, and the 
natural consequence was that, after the 
engine had warmed up the exhaust pot, 
the heat radiated from it was enough to 
cause the gasolene in the supply pipe to 
vaporize to such an extent that the gaso- 
lene pump could not supply any liquid. 
Changing the location of the gasolene 
supply pipe was all that was necessary 
to cure the trouble. 

The second troublesome engine was lo- 


cated in a_ gasolene’_ gas-lighting 
plant and drove an air compres- 
sor, the compressed air being used 


in the gas machine. This engine had 
all the symptoms of the first engine; that 
is, sufficient supply of gasolene from 
the pump, but the gasolene supply pipe 
in this case was located so that it could 
not become heated enough to vaporize 
the gasolene. After looking over con- 
nections and the pump packing to see 
that there was no air leak, and knowing 
that the gasolene supply pipe could not 
become overheated, I came to the con- 
clusion that the gasolene was “too good,” 
which proved to be the truth. 

The gasolene necessary to use in these 
gasolene gas plants is high grade; about 




















spoke. It is round at one end and oval 
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at the other as shown. What is the best 
way to make this on the engine lathe ? 
Spring City, Tenn. D. C. KING. 








Gasolene Engine Pranks 


In several years’ experience as a gas- 
olene-engine specialist, I have had bur 
two instances of trouble that have made 
me “sit up and take notice” of the so 
called cussedness of the gasolene engine. 
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86-degree, and this high-grade gasolene 
also was used in the engine. What oc- 
curred was that, when the gasolene-pump 
plunger was raised, the gasolene vapor- 
ized due to the reduced pressure, instead 
of following the pump plunger; the pump 
thus handling vapor just as in the first 
case. Using “stale” gasolene from the 
gas machine was all that was necessary 
to cure the trouble. 
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A Hight Gage Indicator 


Having a great deal of fine measuring, 
jig work and the like, I made the indica- 
tor shown herewith, which has been found 
invaluable for using with the hight 
gage, as it can be set to read correctly 
from the base to the finger on the indi- 
cator, and does away with using paper, 
prussian blue or similar things. 

The cut shows the device so plainly 
that little explanation is needed except 
that the sides are made of flat stock 0.05 
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A HicHt GAGE INDICATOR 


inch thick, riveted to a piece 1/32 inch 

thick, the finger being made an easy fit 

and is held up by a small flat spring. 
Jackson, Mich. F. J. GLASHEEN. 








Foot Operated Brake for 
Niles Boring Mill 


The line cut shows a homemade foot- 
power brake as applied to a 51-inch bor- 
ing mill. This brake was designed and 
applied by Machinist Walter Shaw and 
is considered a valuable improvement to 
this tool, as you are well aware that a 
boring-mill table will revolve some time 
after power is shut off, which results in 
considerable lost time during the day’s 
work. This brake is not only a time saver 
but is a good safety appliance in case 
the mill is wanted to stop quickly. The 
brake, you will note, has a wood block on 


Scale of Assembly 1'¢ In. = 1_Ft. 
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the inside of the drive pulley. It is very 
effective with slight pressure on the foot 
lever. 
CHARLES MARKEL. 
Shop Foreman, C. & N. W. Ry. 
Clinton, Iowa. 
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Counterbores of Square Stock 





The line cuts show a set of counter- 
bores made from square steel. The di- 
mension K of the cutters runs from |! 
inch to 2% inches, rising by sixtenths. 
The dimension L is %4 inch 10 threads 
for sizes from 1 inch to 13% inch; 1 inch 
six square threads from 17/16 inch to 
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inch for 1 and 11/16 inch; 11/16 inch 
for 1% and 13/16 inch; 13/16 inch for 
14%, 15/16 and 1% inch; 1% inch for 
17/16 and 1% inch; 1% inch from 
19/16 to 115/16 inch and 15¢ inch for 
the rest of the sizes. The dimension C 
is 3% inch from 1 to 1% inch and 3% 
inch for the balance. The dimension B 
is 14 inch and A 1 inch for all sizes. 
The advantages of these counter- 
terbores are, the saving of tool steel 
in the shanks and the clearance of the 
cutter by being milled square. All the 
shanks are made of machine steel and 
the pilots case-hardened machine steel. 
A small flat is milled on each side of 
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COUNTERBORES OF 


115/16 inch, and 1'4 inch six square 
threads from 2 inches to 2'2 inches. 
The dimension J throughout the range of 
sizes is inch 20 threads. J is 11/16 
inch, H, 34 inch and G, 113/16 inch 
throughout the range. 

The shanks F are made in two sizes, 
No. 2 Morse, taper up to 1% inch and 
No. 3 taper from 19/16 up. The dimen- 
sions E conform to the dimensions L of 
the cutter. The dimension D is.31/32 
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A BRAKE FOR A NILEs Bortnc MILL 


SQUARE STOCK 


pilot to enable the operator to change the 
pilots quickly. 


Piainfield, N. J. Jos. R. WEAVER. 








Rubber Stamping ‘Tracings 

Here is a kink I have used for some 
time to obtain a clear, black impression 
on tracings with a rubber stamp. 

The accompanying sketch shows the 
rubber stamp with a needle set in each 
lower corner. These needles are used to 
locate the stamp on the tracing and as 
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RUBBER STAMP WITH NEEDLE GUIDES FOR 
SEVERAL IMPRESSIONS 


guides for making more than one impres- 
sion with the stamp. 

With a Michael’s wood pad and quick- 
drying ink, from three to four impres- 
sions give a clear title as black as the 
india ink used in making the drawing. 

WILLIAM F,. HUMMELSBACH. 

Syracuse, N. Y. 
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A Speed Change Device 


The accompanying drawing shows a 
change speed bore, which, by reason of 
its adaptability to varying conditions will 
commend itself to your readers. 

The speed box and bearings are one 
casting, bored for the shafts C and D, 
and also turned and bored for the disks 
E and F carrying five pairs of change 
gears. A cover plate G supports the outer 
disk and effectively makes a tight joint 
for keeping in the oil and excluding dirt. 

The disks are mounted eccentrically 
with the shafts C and D, the amount of 
this eccentricity depending on the total 
variation in speed required. 

As illustrated, five ratios are obtain- 
able through change gears J K mounted 
on studs H between the disks and the 
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also be easily modified for use in connec- 
tion with machine tools as a geared drive 
for feeds, etc. As drawn it is arranged 
for overhead driving, from the line shaft 
to pulley A, thence through the gear base 
to pulley B and thence to the machine. 
Birmingham, England. W. YOUNG. 








Clamping Fixture for Mill- 
ing Die Blocks 


Having a large number of tool-steel 
blocks 54 inch square to produce, I de- 
signed the fixture as shown at Fig. 1, 
which enabled us to clamp bars from 
eight to 10 inches long, and mill up the 
two sides at a time with the pair of 
straddle mills, as shown mounted on an 
arbor at Fig. 2. 
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A CHANGE-SPEED DEVICE 


gears on the pulley shafts. The ratios be- 
ing 2 to 1,3 to 2, 1 to 1, 2 to 3 and 1 to 2, 
so that with the pulley A running at 
300 r.p.m. the pulley B will run at 600, 
450, 300, 200 and 150 revolutions. 

To facilitate changing the speed, the 
outer disk has screwed to its hub the 
chain pulley M, the endless chain hang- 
ing within easy reach of the operator. 
The plunger L, which correctly locates 
each pair of gears, is withdrawn by an 
upward push of the rod N and bell crank 
shown. No spring is required for this 
plunger as the weight of the rod is suffi- 
cient to throw it in, a slight downward 
pull forcing it home. 

The flange disk V has figures 1, 2, 3, 4, 
5, cast on or attached, these in conjunc- 
tion with a pointer W enabling the opera- 
tor to readily obtain the correct speed. 

As will be noticed, the construction is 
well adapted for self oiling and should 
run a long time without attention. 

A good feature of this drive is the 
fact that the gears required for driving 
only are running. Further it is particu- 
larly adaptable for chain driving, where 
maximum efficiency is needed and it can 
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the milling-machine table by the bolts M, 
M and NN. The dogs had their bases 
shaped to fit the T-slot, that is, E E to fit 
F width of the ways. G is a packing 
strip necessary to raise the piece to De 
milled away from the milling-machine 
table, and also to give room to the hold- 
ing-down bolts NN and the clamping 
pieces J J. The packing strip G should 
also have its base machined to fit the T- 
slot. The dogs and packing strip can be 
put on the milling-machine table, and be 
immediately lined up. 

H represents the bar in position to be 


milled, being held down by the two 
clamping pieces J,. These were made 
from tool steel and hardened in oil. Be- 


tween the straddle mills a micrometer 
washer, Fig. 3, was used. This was 
threaded 40 to the inch, and the periph- 
ery divided as shown in 25 divisions. 
Thus turning the nurled nut one division 
allowed a regulation of 0.001 inch. 

After the bars were milled on the four 
sides they were sawed up _ into 
blocks and placed in the holder K, Fig. 
4 (the pieces O representing the blocks), 
and clamped by set screw L. 

The fixture was then held in the mill- 
ing-machine vise, and the two ends PP 
of the blocks milled with the same cut- 
ters as used for the bar milling. We thus 
produced our die blocks square, and to 
micrometer size without any hand work 
at all. 

Calais, France. 


Expanding Mandrel for Solid 
Side Rod Brasses 


The line cut shows an expanding man- 
drel designed by me to be used in turn- 
ing up solid side-rod brasses, This man- 


J. E. Emerson. 
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Mittinc Die BLocks 


The dogs A A, Fig. 1, were made from 
bessemer-steel forgings, to give rigidity 
and freedom from bending or breaking 
under the pressure of the clamping 
screws CC, and were bolted direct on 


drel is threaded to screw on the lathe 
spindle, which makes the drive very solid 
and steady. To use this mandrel the 
brass is first bored to size and is then 
faced to width. It is then placed on the 
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4" Mandrel. EI 
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EXPANDING MANDREL FOR Rop }5ASSES 


mandrel and by screwing up the plug 
marked X (it being tapered on other end) 
it forces out the three dogs marked X X, 
which perfectly centers the bushing. The 
washer B is then applied and power ap- 
plied to nut C, which drives the bushing 
against the cut. The springs shown are 
to hold the dogs down against the taper 
on the plug. 


Clinton, Iowa. C. &. 








Standard Air Hammer Tools 
for the Boiler Shop 


The full efficiency of air hammers of- 
ten is not obtained on account of the 
poor tools which are furnished to operate 
with them. It is not at all common to 
see a boilermaker with a first-class air 
hammer and a nondescript assortment of 
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boilermaker’s tools, which is used on 
a large railroad system and has proved 
efficient end satisfactory. 

Such standardization is easily accom- 
plished in the average shop and makes 
for economy ard production of a higher 
order. 


New York City. C. J. Morrison. 








A V-Block for Splining 


In the shop in which I am employed, 
there is a special jig or V-block used for 
the purpose of holding spindles that are 
to be splined their entire length. It 
was found quite difficult to hold these 
spindles in ordinary V-blocks or in a slot 
of the planer and with ordinary clamps 
and bolts. This jig is shown herewith. 
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A V-BLOCK FOR SPLINING 


tools, no one of which will exactly suit a 
job on which he is working. It is also 
quite common to find each man with his 
own shapes and sizes of tools. This not 
only runs into money in steel for a large 
number of tools, but also causes consid- 
erable lost time while the workman 
waits for a tool to be dressed because he 
cannot obtain another like it. The draw- 
ing herewith gives a standardization of 
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Frenchman. 


BOILERMAKERS’ 
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Round Nose Chisel, 


AIR-HAMMER CHISELS 


The angle of the side is milled to 60 
degrees, shown at A. There are three 
Y4-inch set screws shown at BBB. 
These force the job over against the 
angle side of jig, holding it while the 
keyway is being planed. 

H. D. CHAPMAN. 

Washington, D. C. 








An Interesting Chip 


We are sending you herewith an in- 
teresting chip, something unusual re- 
moved from a 6-inch bar of special Krupp 
nickel steel. The sharp projections on 
the inside bore of the chip were caused 
by a slight break in the edge of the 
lathe tool, which was a piece of Blue Chip 
steel. 











AN INTERESTING CHIP 
While the color on the chip would 
look as if extremely high speed were 


used, the work was revolving at a com- 
paratively slow speed, the stock being 
very dense, although not extremely hard. 
GeorGE GorTON, 
George M. Gorton 
Machine Company. 


President, 


Racine, Wis. 















Thumb Tack Lifter 


In removing a thumb or steel tack 
from the drawing board, it very often 
snaps up in the air, either landing in 
your hair, or flying over your shoulder. 
When you step about to look for it, you 
generally find it has imbedded itself in 
the heel of your shoe. To prevent all 
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TACK LIFTER 


this, take a piece of sheet-steel, cut out a 
slit as shown, and bend over as at A. 
This is a very handy tack lifter and easily 
made. 

Hartford, Conn. .. 2. t. 








Patterns for Sheet Metal Cones 


Occasionally we have to do a little 
sheet-metal work, and sometimes the lay- 
ing out of a conical surface is required. 
The laying out of such a pattern is very 
simple; but with any of the methods that 
I have seen in books on this subject, it 
is difficult to determine the exact amount 
to take out of the circle from which the 
pattern is cut, so that the cone will be 
just the required diameter. 

For determining the number of degrees 
required out of the circle from which the 
pattern is to be cut, I have developed the 
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FOR SHEET-METAL CONE 


PATTERN 


simple formula given below, which I have 
found to be a time saver. 
Lei 
d Diameter of 
D Diameter of 
pattern is to be cut; 
n Number of degrees in that part of 
required for the 


of cone; 
from 


base 


circle which 


of the circle 
pattern. 


Then we have: 


Example: It is reqired to lay out a 


pattern for a cone whose base is 6 inches 
The diam- 


and its slant hight 7 inches. 
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eter of the circle from which we cut our 
pattern will, of course, be twice the slant 
hight of the cone, or 2 * 7 = 14 inches. 
Applying the formula we have: 
360d 360 X 6 
a. one 
This, with the lap added, will make our 
cone exactly the size required. 
CHAS. O. HAGEN. 
Vancouver, B. C., Can. 


n= > 154.28 degrees. 








Cutting Worms on a Plain 


Miller 


Double, triple or quadruple worms for 
automobile steering gears or other pur- 
poses are cut by the Motor Car Special- 
ty Company, Trenton, N. J., on a plain 
milling machine, using the device shown 
in Tiss. 1 and 2, 

Referring to Fig. 1, the body of the fix- 
ture A is placed on the table of the mill- 
ing machine and clamped at whatever 


angle is demanded by the worm to be cut, 
by the clamp B and another on the op- 











Fic. 2. DETAILS OF WORM-CUTTING 
MECHANISM 
posite side. Wormsthatcannot becentered 


on their own sleeves are slipped on man- 
drels and placed between the centers C C, 
the front one being threaded as shown at 
D, and is locked by the collar E. After 
the cutter has been properly located the 
worm blank is fed to the cutter by turn- 
ing the hand wheel F, mounted on the 
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shaft G, on which is a pinion meshing 
with the mandrel gear J, this pinion and 
gear, of course, being selected with ref- 
erence to the worm to be cut and the lead 
of the screw on the shaft G, a part of 
which is shown at J. A clearer under- 
standing of this device will be had by 
examining Fig. 2, A being the base; C C 
the centers; D the threaded portion of 
the adjustable center; E the locking col- 
lar; G the handwheel shaft; H the pin- 
ion meshing with the gear J, and J is the 
lead screw which feeds the carriage 
along as the-worm blank is rotated by the 
gearing. 

Double threads are milled by first cut- 
ting one thread and then turning the pin- 
ion H half way around on its shaft, it be- 
ing keyed as shown at K, but for other 
worms with three or five threads, a gear 
and pinion that is some multiple of these 
must be used. The lead screw J runs 
in a nut in the body A, which is not 
shown, it having been inadvertently cut 
out of the original photograph. 

Several of these fixtures are in use in 
this shop, which have been so designed 
that almost any worm of whatever size 
or thread may be readily cut. 

It may be wondered why power feed 
hasn’t been attached, but when a device 
like this can be operated by a cheap boy 
who can crowd the work as fast as the 
cutter can hog it out smoothly and who 
can make his changes rapidly with little 
instruction or watching, the advantage 
of power feed isn’t very apparent on lim- 
ited quantities of work. 

New York City. a 








Coal and coke exports from the United 
States in 1910 aggregated $45,000,000 in 
value, and in addition to this more than 
$20,000,000 worth was supplied to ves- 
sels engaged in the foreign trade, making 
a total of $65,000,000 worth of coal pass- 
ing out of the United States in the cal- 
endar year 1910. 
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F. W. Taylor and the Steel 
Mills 


I have read the editorial on page 463 
of the AMERICAN MACHINIST, entitled “F, 
W. Taylor and the Steel Mills,” and I 
am very much surprised at the misinfor- 
mation you seem to have in regard to the 
principles and workings of the Taylor 
system. Nothing could be further from 
Mr. Taylor’s ideas of good management 
than the driving system referred to in 
the article by Mr. Fitch, and he would 
certainly be the last one to advocate the 
methods described under which men are 
driven like slaves and made to sweat 
blood for 12 hours a day, and longer. 

I know that Mr. Taylor stands for a 
full day’s work, but by a full day’s work 
he does not mean an output that will do 
injury to the workmen, and it is as much 
a part of his system to guard against 
such an overstrain as it is to see that a 
full day’s work is done. 

In his work at Bethlehem upon the de- 
termination of a day’s work in shoveling 
coal and handling pig iron, an essential 
feature for his analysis was the allow- 
ance of a sufficient amount of rest. He 
knew that a driving system would not 
produce the best result, because it soon 
left the men tired out and incapacitated 
for further effort. 

In order to handle 47% tons of pig 
iron a day, it was necessary for the la- 
borer to rest at certain predetermined in- 
tervals. His orders were given to carry 
pig iron for a certain length of time, and 
he was given equally definite orders to 
rest until told to work again. Again in 
shoveling, the size and shape of the 
shovel used were adapted to the material 
to be handled, and in this case also it 
would be folly to drive a man without 
giving due consideration to the conditions 
under which he was obliged to work, and 
the time needed for proper recuperation 
as he proceeded. 

Under the Taylor system the best pos- 
sible conditions are created for the per- 
formance of a full day’s work, and to a 
grea. extent scientific management is 
simply the application of superior intelli- 
gence to common labor, by which output 
is frequently increased many times with 
actually less effort on the part of the 
workman. 


The wonderful increase in a day’s 
work at bricklaying as accomplished by 
Mr. Gilbreth, is a case in point. Instead 
of exhausting his energy by unnecessary 
bodily movements he simply directed his 
whole energy to the laying of bricks and 
put up every hour as much brick wall 
as would be considered a day’s work in 
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Discussion ¥ Previous Question 


Letters from our read- 
ers showing how many 
men of many minds 
look. upon various 
subjects opened up in 
previous numbers 









At the same time there is no 
2700 bricks a day, when 


England. 
reason why 
handled in the right way, should be more 
exhausting to the bricklayer than 300 a 
day when handled in the old fashioned 
time-consuming way. 

In the Tabor Manufacturing Company, 


where the Taylor system has been in 
successful operation for four or five 
years, no man is driven in any way be- 
vond his capacity to easily perform the 
tasks set for him and, of course, you 
understand that the output in a machine 
shop does not depend so much upon 
physical exertion as it does in a rolling 
mill. It is no more an effort for a ma- 
chinist to take proper feeds and speeds 
than it is for him to take trifling cuts 
to prolong the job, and in the handling 
time required for the work not done by 
the machine, careful study is given to the 
elimination of all unnecessary move- 
ments. Instead of driving a man to the 
greatest pessible performance in his own 
awkward way, he is assisted in every way 
to perform his work with the least possi- 
ble amount of effort and obtain the high- 
est production. 

Consider for an instant the matter of 
feeds and speeds which was formerly 
left to the judgment of the machinisf. It 
is now recognized as a mathematical 
problem of no small difficulty, compar- 
able I may say, to the determination of 
change gears for unusual pitches with a 
certain available assortment to draw up- 
on. The combinations that will almost 
give the pitch desired may be very num- 
erous indeed, and a search for the best 
may be prolonged at a cost far exceeding 
the work to be done even when that 
search is made by an experienced en- 
gineer. So also in the matter of feeds 
and speeds when the problem of remov- 
ing a given amount of stock in the short- 
est possible time by any given tool has to 
be determined. 

The Taylor system takes this problem 
out of the hands of the machine operator 
and subjects it to analysis by a man 
skilled in the use of the means for its 
rapid and accurate solution. A short time 
ago this problem was one of the great 
difficulties to be overcome in fixing the 
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necessary machine time upon any given 
operation, but by the ingenuity of Mr. 
Barth a compound slide rule has been 
devised, which shows at a glance what 
would otherwise still be in doubt after 
a prolonged search by a competent en- 
gineer. No one, I think, will contend that 
the machinist in this case should still be 
allowed to use his best judgment and 
continue to guess at a fact which may be 
positively known in a perfectly scientific 
way, and the gain here is clearly due to 
the application of superior intelligence 
in pointing out the shortest way to the 
end in view. 

It is very true, as you say, that ma- 
chine shops, running as they were some 
30 years ago “in peaceful meditation,” 
are not now so abundant, but still one 
does not have to look far to find them, 
and the improved conditions are rather 
the exception than the rule. The fact is 
that the well run shops of today have 
adopted somewhat similar methods to 
those advocated by Mr. Taylor, though 
not so clearly defined nor so broadly car- 
ried out. There has certainly been a 
quickening due, as you say, in large 
measure to the introduction of high- 
speed steel, but I am confident that a 
greater quickening is coming with the 
same man behind it, and that this will 
surely be realized in the general intro- 
duction of scientific management as ad- 
vocated by Mr. Taylor. 

WILFRED Lewis. 
President Tabor Manufacturing Company. 

Philadelphia, Penn. 

[Our reply to this communication will 
be found on the editorial page.—Epiror]. 
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Scientific Management 

I have read with interest your editorial 
on page 463 with reference to the princi- 
ples of scientific management and “Old 
Age at 40,” and permit me to say that I 
am not quite in harmony with the spirit 
thereof. While I have no means of know- 
ing whether Mr. Taylor has contributed 
much or little to the “Nation wide move- 
ment toward intensive production,” yet I 
feel that my employers and I are very 
much indebted to the principles of scien- 
tific management as advocated by Messrs. 
Taylor, Gantt, Emerson, et al., in that our 
efforts toward the application of these 
principles to our business have been pro- 
ductive of very noticeable improvement 
in the quantity of output, contentment on 
the part of the workmen and generally 
better results. 

My first experience with scientific man- 
agement was the scientific management 
of an engine lathe, or rather my attempt 
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at such management, about 1894, when I 
found that a careful study of my own 
methods, with a view to their improve- 
ment, resulted in increasing my output 
by about 200 per cent. The conditions 
were, in the words of Mr. Taylor, “As 
was usual then and in fact as is still 
usual, the shop was really run by the 
workmen and not by the bosses.” The 
limitation of the output was not, in my 
opinion, due so much to the “deliberate 
slothfulness of American workmen” as 
to the lack of knowledge of good pro- 
ductive methods or any concern about 
them. The men _ justified themselves 
morally by doing what they considered a 
fair day’s work, and the conception of 
what constituted a fair day’s work varied 
with each individual. Of necessity each 
machinist speeded his machine, deter- 
mined cuts and feeds according to his 
notion or in accordance with an occasional 
pointer from the man on the next ma- 
chine. A boss had from 70 to 90 men, 
saw to the distribution of work, made a 
cursory examination of tinie cards, did 
a little driving, but manifestly had little 


or no time for instructing individual 
workmen. The fault was not with the 


men, but with the system and that sys- 
tem was radically different and inferior 
to that characterized as “scientific man- 
agement.” In the latter, as I understand 
it, we are approaching again the halcyon 
days when the workmen and apprentices, 
and there would never be many of them, 
in each shop worked under the _ in- 
dividual direction of the owner. The best 
brains of this little shop, it will be con- 
ceded, instructed each and every work- 
man. 

The modern plan is to have the lathe 
hand with the best brains and conse- 
quently the greatest productive capacity, 
instruct ten or twelve workmen and ap- 
prentices. This to my mind is one radical 
difference between the old system and 
the new, and ‘the latter is infinitely better. 

Encouraged by the results of my own 
efforts in the case cited and a promotion 
to a foremanship in a short time, I was 
won over completely to what has since 
been christened “scientific management.” 

During the next five or six years I was 
promoted from one position to another up 
to that of superintendent, during which 
time I made some progress in the mat- 
ter of knowing how to get out work, but 
my efforts could hardly be called scien- 
tific. As I look back at them now, they 
were probably more or less those of a 
driver. , 

Some years afterward I made 
studies as to the number of square inches 
of surface that could be roughed or 
finished on engine lathes or planers and 
found, among other things, that whereas 
on certain jobs we were roughing 30 
square inches a minute on the planer, on 
others where there was no good excuse 
for the difference, we were not getting 
over 10. The standardizing of these op- 
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erations, so to speak, made considerable 
improvement. 

Some years ago I met Messrs. Taylor, 
Gantt, Emerson and others at an engi- 
neer’s meeting in New York where these 
matters were discussed. I afterward read 
Mr. Taylor’s paper and from these sources 
got a knowledge of accurate time study 
or “unit time study” which I have found 
immensely helpful, and, as a result, I can 
cite a multiplicity of instances where out- 
puts have been increased from 100 to 
300 or 400 per cent., and that in respect 
to jobs where men of long experience, 
superintendents and bosses who were 
conscientious, felt that no substantial im- 
provement was possible. 

The fact of the matter is, I have ob- 
served, that it is only an exceptional man 
in these positions who has any accurate 
knowledge of the time it ought to take 
to do a particular job. They have not 
studied it and do not know. As a case 
in point, I saw a boring job at Cramp’s 
ship yard a few years ago, a plain cylin- 
der-boring job, and I am prepared for 
your being incredulous when I tell you 
that I submitted the job for estimates 
to various foremen and superintendents 
of machine shops, being careful to give it 
to men whose work was such that they 
should know pretty closely how long the 
job should take, and yet their estimates 
varied from 16 minutes to 11 hours. Cer- 
tainly this fact alone, and it is a fact, 
would indicate the desirability of a lit- 
tle more science or greater knowledge 
on the part of men responsible for the 
conducting of machine shops. The actual 
time on this job, and in my opinion, it 
was good time, was 61 minutes. And it 
may be of interest in passing to state 
that the square-inch method of figuring 
work of sufficient size, brought the cor- 
rect answer in respect to this job within 
three minutes. 

In conclusion I wish to state that with 
me the question of scientific management 
has not been an academic one and is no 
longer debatable, insofar as we are con- 
cerned. We have not been in the position 
of someone to whom it was brought by 
an employer or higher officials, where we 
felt that we must defend our own meth- 
ods and resent those coming from the 
outside, nor have we been on the outside 
trying to force it on somebody who did 
not want it as is frequently the case. We 
have, on the contrary, to the extent of 
our ability and energy been adopting and 
applying these methods as fast as we can 
discern them or they are brought to our 
attention. We are immensely pleased, 
as are our officers and stockholders, by 
the betterments effected by our concep- 


tion of scientific management and we 
gladly acknowledge our indebtedness to 
Messrs. Taylor, Gantt, Emerson and 


others of that school who have by their 
efforts inspired, encouraged and specif- 
ically instructed us. 


Franklin, Penn. A. STAFFORD. 
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Universal Angle Plates 


On page 552, I noticed an article on 
“Universal Angle Plates,” the writer of 
the article claiming to have been the de- 
signer of them. 

We claim priority for these. These or 
at least similar plates were designed in 
the tool-drawing department of the Alco 
Auto Company, Providence, R. I., about 
two years ago. 

ROBERT MAWSON. 
Chief draftsman, American 
Loco Auto Company. 
Providence, R. I. 








Magnetic Trip for a Punch 
Press 

I was much interested in Adolf 
Schlopflin’s article on “Magnetic Trip 
and Safety Devices” for punching and 
stamping presses, on page 301, but there 
is one point on which I would like a 
little information. 

On page 302 Mr. Schlopflin gives a 
switch diagram for operating the sole- 
noid on a three-phase line. He also 
makes mention of the fact that the sole- 
noid will work even on two phases. Now, 
since this is the case, what is to pre- 
vent the operator from absolutely ignor- 
ing one switch and using the other? This 
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SWITCH ARRANGEMENT FOR PUNCH-PRESS 
CIRCUIT 


would require but one hand and leave 
the other free to get under the press. 

It seems to me that a wiring scheme 
as per Fig. 1, would come nearer to 
accomplishing the required result as, by 
this method, not even two phases can 
have closed circuits except by using 
both hands. 

Of course, if the job be strip-stamp- 
ing or the like, either k or A may be 
locked as described by Mr. Schlopflin 
and the press operated with one hand. 

Plainfield, N. J. H. S. KARTSHER. 








In the shop of a well known automo- 
bile-engine building firm, use is made of 
the power developed by the engines under 
test, or being “run in,” by causing them 
to drive an air compressor to help out 
the shop-air system. 
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F. W. Taylor and the Steel 
Mills 


We publish on another page a com- 
munication from Wilfred Lewis, com- 
menting upon our recent editorial in 
which were contrasted two articles by F. 
W. Taylor and J. A. Fitch, respectively, 
and published in the American Magazine 
for March. . 

We refer the reader to Mr. Lewis’ first 
and second paragraphs, in which he says, 
“Nothing could be further from Mr. Tay- 
lor’s ideas of good management than the 
driving system referred to in the article 
by Mr. Fitch . and it is as much 
a part of his own.system to guard against 
such an overstrain as it is to see that a 
full day’s work is done.” 

Our reply to this is a reference toand a 
quotation from Mr. Taylor’s article, in 
which he details the results of his work 
in the handling of pig iron at the works 
of the Bethlehem Steel Company, to 
which Mr. Lewis also refers. At those 
works the amount of pig iron which it 
was customary for the pig-iron handler 
to handle, was 12'% tons per day. Mr. 
Taylor’s previous studies convinced him 
that this ought to be increased to 47 
tons a day and, after a course of train- 
ing, the men actually succeeded in hand- 
ling this amount of pig iron—certainly a 
striking testimonial to Mr. Taylor’s 
powers of insight and analysis. 

What, however, about Mr. Taylor’s sys- 
tem being so far from the driving system 
described by Mr. Fitch? Mr. Taylor 
answers the question better than we can 
and hence we use his own words: “To 
go into the matter in more detail, how- 
ever, as to the scientific selection of 
men; it is a fact that in this gang of 75 
pig-iron handlers only about one man in 
eight was physically capable of handling 
47'% tons per day. With the very best 
of intentions the other seven out of eight 
men were physically unable to work at 
this pace.” 

Mr. Lewis considers that we are misin- 
formed regarding the principles and 
workings of the Taylor system, while 
other correspondents use less courteous 
language, and even go so far as to accuse 
us of “colossal ignorance.” To our un- 
tutored mind, however, a system which 
adopts a pace (note thai the word pace is 
Mr. Taylor’s own), which only one man 
in eight can maintain, is perfectly de- 
scribed by Mr. Fitch as a of 
speeding, unceasing and relentless, sel- 
dom equaled in any industry at any 
time.” 

The fact that the speeding has been 
overdone in the steel mills has, however, 


system 


nothing to do with the case. Here is an 
example of intensive production by the 
older methods so vast as to dwarf Mr. 
Taylor’s combined exhibits and so thor- 
oughgoing as to call out an indignant 
protest by Mr. Fitch. What remains of 
the case against the older methods as 
ircapable of such results ? 

It is perfectly true, as Mr. Lewis says, 
that in machine shops the speeding up of 
the machines does not necessarily in- 
volve a greatly increased amount of ef- 
fort by the workmen, but this result is 
due to a difference of conditions rather 
than a difference of system. 

So far from the increased output of 
present-day machine shops being due to 
“somewhat similar methods to those ad- 
vocated by Mr. Taylor,” they have been, 
as in the case of the steel mills, largely 
due to methods which he condemns while, 
so far as the methods are similar, they 
are simply the results of the broad and 
general movement toward intensive pro- 
duction of which Mr. Taylor is not the 
beginning, the middle and the end. We 
have never expressed a doubt and. as a 
matter of fact, we do not doubt that Mr. 
Taylor’s methods have produced and are 
producing a greatly increased output, 
when compared, as they always have 
been, with the go-as-you-please plan. 
Other men and other methods which Mr. 
Taylor condemns as incapable of pro- 
ducing such results have, however, done 
the same, and of this Mr. Fitch is a wit- 
The “system” by which this is 
brought about is a method, behind which 
is the personality of a man. It is easy 
to credit the results obtained to the 
system, although other men, with other 
systems might do and have done as well 
and better. 


ness. 








The New York Compensation 
Act 


It is to be regretted that the Employ- 
er’s Liability Law in the State of New 
York has been declared unconstitutional, 
as it is apt to have a somewhat demoraliz- 
ing effect on similar legislation in other 
States. While this law is by no means 
perfect, and would doubtless have been 
improved from time to time, it seemed to 
meet with comparatively little opposition 
on the part of employers, who apparently 
felt that it was a beginning toward a 
better relation between injured men and 
their employers. 

The tenor of the decision seems to be 
that there is no valid objection to such 
a law except that, according to the Con- 
stitution, such compensation cannct be 
prescribed by statute. 
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There has been a remarkable change 
during the last five years in the 
attitude assumed toward industrial acci- 
dents. Up to that time it had seemed 
perfectly natural to consider responsibil- 
ity as the main question to be decided, 
whereas the present trend of public opin- 
ion, which includes employers as well as 
employed, only considers a fair and prac- 
tical method of compensation. 

This question is being discussed by 
manufacturers in all parts of the coun- 
try and in all branches of industry, as it 
is being recognized as a part of the 
charges against the industry in much the 
same way as fire insurance. It is also 
being recognized that the introduction of 
an outside and too often absolutely an- 
tagonistic third party, has many serious 
objections, owing to its disturbing the 
harmonious relations which should exist 
between employer and employed. 

Untileconstitutions can be amended or 
laws passed which do not conflict with 
them, it will probably be possible for mu- 
tual agreement to be made in some form 
or other. By this means equitable. and 
satisfactory arrangements may be made 
which will eliminate much of the hard 
feeling which now exists, and which is 
often as much regretted by one side as 
by the other. 

If some of our brilliant legal minds 
who are so expert at evasion would turn 
their attention to the constructive side of 
law making, it ought to be easily possible 
to avoid the long delays which now seem 
to accompany the introduction of all pro- 
gressive legislation. 








New PUvuBLICATION 
Die SINKING AND 
MACHINE FORMING OF STEEL. By J. 

V. Woodworth. 329 pages 6x9 
inches; 304 illustrations. Published 

by Norman W. Henly Publishing 
Company, New York. Price, $2.50. 
This gives a general idea of drop- 
forged work in its various forms, includ- 
ing the making of dies for different- 
shaped forgings, embossed work, forging 
machines or bulldozers, hydraulic fory- 


Drop ForGING, THE 


ing presses, and similar machines as 
well as hydraulically forged cutting 
tcols. Many of the illustrations and 


much of the information originally ap- 
peared in the AMERICAN MACHINIST and 
in other papers. It is a subject on 
which almost nothing has been published. 








Windley Gages 

It has just been ¢alled to our attention 
that on page 241, Volume 34, Part 1, in 
the article on “Some Interesting English 
Limit Gages,” a zero obviously 
dropped from one of the limits given. It 
was stated that at the National Physical 
Laboratory at Teddington the end faces 
of the gages were found to be parallel 
within 0.0001 inch, whereas the limit 
should have been published 0.00001 inch. 


was 
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Charles Wallace Hunt 


Charles Wallace Hunt, president of the 
C. W. Hunt Company, engineer and in- 
ventor, died at his home in Staten Island, 
N. Y., March 27, 1911. 

Mr. Hunt was born in Candor, Tioga 
county, N. Y., in 1841. He was educated 
at Cortland Academy, Homer, N. Y., af- 
terward receiving some instruction in me- 
chanics and the higher mathematics from 
a private tutor. In the year when Mr. 
Hunt attained his majority he entered 
the military service of the Government, 
serving mostly in Virginia from 1862 to 
1865. For several years after leaving the 
army Mr. Hunt was in quite delicate 
health, in consequence of exposure and 
hardships in the field, but he subsequent- 
ly gained strength and came to enjoy 
what might be called robust health. 

Mr. Hunt quite naturally fell into me- 
chanical lines, and after a few years of 
general experience, commenced the man- 





CHARLES WALLACE HUNT 


ufacture of machinery for handling ma- 
terials on Staten Island, N. Y., in 1872. 
The business has grown continually, un- 
til it has reached its present proportions 
and world-wide reach. The firm now puts 
out a great variety of devices, and it was 
the boast of Mr. Hunt that his products 
have actually been designed and devel- 
oped for the purpose of filling well 
known and previously defined and ap- 
preciated wants. None of them was first 
invented and the hunted up after- 
ward. 

Mr. Hunt joined the American Society 
of Mechanical Engineers in 1885; he was 
vice-president of the society for two 
years, and for several years chairman of 
the Committee of Publication. He was 
elected president of the society in 1897, 
and was a member of a large number of 
other societies of a technical and scien- 
tific nature. 


use 
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George A. Barnes 

George A. Barnes, secretary of the 
Whitman & Barnes Manufacturing Com- 
pany, Akron, O., died on March 22, 1911. 

Mr. Barnes was born in 1857 and be- 
gan his long service with the Whitman & 
Barnes Manufacturing Company at their 
Syracuse factory in 1876. In 1879 he 
was transferred to the Canton, Ohio, 
works of the company, remaining there 
as manager until 1895, when he removed 
to Akron, Ohio, at which place he resided 
until his death, with the exception of the 
years 1902 and 1904, when he was lo- 
cated at the Chicago offices of the com- 
pany. He is survived by a widow and 
one son, H. L. Barnes, who is superin- 
tendent of the Whitman & Barnes Manu- 
facturing Company’s Chicago works. 


—_—— 
——— 








PERSONALS 

Robert S. Alter, secretary of the Amer- 
ican Tool Works Company, Cincinnati, 
Ohio, sailed on March 28 for an extended 
European business trip. Mr. Alter was 
accompanied by his wife. 

David E. Jackman, of the firm of E. S. 
Jackman & Co., Chicago, Ill., has with- 
drawn to accept the position of treasurer 
of the Firth-Sterling Steel Company, 
McKeesport, Penn. 

Oliver B. Zimmerman, who was for- 
merly mechanical engineer and chief 
draftsman with the M. Rumely Company, 
La Porte, Ind., has accepted a positior as 
engineer with E. Burner & Co., South 
Bend, Ind. 

W. S. Chase, manager of sales of the 
National-Acme Manufacturing Company, 
Cleveland, Ohio, and P. C. Ryan, adver- 
tising manager of the same company, re- 
turned on March 28 from a six weeks’ 
European trip. 

Robert L. Cork, who was formerly 
with the Western Gas Construction Com- 
ican Tool Works Company, Cincinnati, 
Ohio, sailed on March 28 for an extended 
European business trip. Mr. Alter was 
accompanied by his wife. 

George G. Bennett, until recently in 
the engineering department of the Ameri- 
can Thread Company, Holyoke, Mass., 
has joined the staff of the Ludlow Manu- 
facturing Associates, consulting engj- 
neers, Ludlow, Mass. 

C. J. Morrison, consulting engineer, 
and occasional contributor to the columns 
of the AMERICAN MACHINIST, has become 
associated with Suffern & Son, New York 
City, certified public accountants and 
will head the department of “effective 
organization.” 

H. J. White has severed his connec- 
tions with the Lanston Monotype Machine 
Company. Philadelphia, Penn., as me- 
chanical expert, in order to assume the 
duties of works manager and mechani- 
cal engineer of the Krantz Manufactur- 
ing Company, Brooklyn, N. Y. 
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Large Becker Milling Ma- 
chines 


In Fig. 1 is shown a recent model of a 
vertical belt-driven milling machine, pre- 

















Mopet “C” VERTICAL BELT- 
MILLING MACHINE 


Fic. 1. 
DRIVEN 


vious model of which has been shown in 
detail in these columns. Tests made on 
this machine show a consumption of 4 
horsepower when removing 20 cubic 
inches of cast iron per minute, and a con- 
sumption of 5 horsepower when milling 
10 cubic inches of soft steel per minute. 
This machine is designed to perform the 
average work in the average shop with- 
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& 
ANY and all new or 


improved machines, 
tools or shop applianc- 
es of interest to men 
responsible for results 
in wrap wi Mee or | 
plants will be briefly il 
ustrated and described 
here —— the machine 
shop news. 

A more full and detail- 
ed description will be 
given — when it is real 
news — if it can appear 
here first — before it 
is sent to other papers. 
ALL descriptions appear 
in ALL four editions of 
the paper—-Weekly, Month- 
ly, Weekly English and 
Weekly German 








“as” 


out any spindle gears in mesh. Constant 
torque of the spindle under direct belt 
action produces smooth work, and re- 
duces chatter. The head is double back 
geared, low ratio 3 to 1, high ratio 8 to 1, 
spindle pulley being 20 inches diameter 
for 5-inch double belt. The open belt 
carrying capacity of this machine is suffi- 
cient to pull cuts in cast iron 1/16 to 3/32 
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DupLex LINCOLN MILLING MACHINE 





ulpment News 


inch in depth, table feeding 8 inches per 
minute, with surface mills 10 to 12 incnes 
in diameter. 

Fig. 2 shows a duplex milling machine 
of the Lincoln type. This machine has a 
table size over all of 135, by 48 inches, 
the working surface of the table being 11 
by 40. inches. Spindle speeds are 
furnished ranging from 15 to 38% revo- 
lutions per minute. As will be noted, the 
driving gears are well guarded. A spe- 
cial feature of this machine is the inde- 
pendent spindle heads which have mi- 
crometer adjustment, allowing accurate 
settings to one-thousandth of an_ inch. 
The spindles are tapered and have an in- 
dependent micrometer adjustment vertic- 
ally of 6 inches, and are driven through 
spur gearing, back geared 6 5/10 to 1. 
The taper hole in the spindle is a No. 10 
Brown & Sharpe, and the thread in the 
nose of the spindle is 2'. inches, 6 pitch. 

Both machines are the products of tre 
Becker Milling Machine Company, Hyde 
Park, Mass. 








Pipe Cutting and Threading 
Machine 
The Curtis & Curtis Company, Bridge- 


port, Conn., has just placed on the 
market a new design of electrically 
driven pipe-cutting and threading ma- 


chine, as illustrated in the accompanying 
halftone, which shows the general ar- 
rangement of the motor and gearing. 

The die-cutting head is of the usual 











PIPE-CUTTING AND THREADING MACHINE 
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Forbes pattern, having a range from 1 to 
8 inches and is mounted on a cabinet 
base with a motor for any current de- 
sired concealed within. 

In this type of machine, which is heav- 
ily geared, the operator is enabled to use 
a trolley over the machine for handling 
Icng and heavy lengths of pipe. 








New ‘Rivet Precision Lathe 
The illustration shows a new precision 
lathe made by the Rivett Lathe Manufact- 
uring Company, Brighton, Mass., with a 
device for correcting any error in the 
lead screw when it is desired to cut espe- 
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lathe spindle as can be seen in the upper 
end view. This determines the position 
of the stop rod C so that work can be put 
in the chuck, bottoming on this rod with 
the certainty of always being held in the 
same position. This enables exact du- 
plication in the length of pieces by lock- 
ing the cross slide and simply facing the 
work. 

It will be seen that the draw-in tube C 
is slotted so as to work past the cross-bar 
E and is operated by the clutch G which 
spreads the fingers and forces the draw 
tube to the left by the action of the lower 
end of the fingers against the collar F. 
This is easily adjusted by the small 
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cially accurate precision threads. This 
consists of a rod A, journaled in the bear- 
ings B on the back of the lathe bed. On 
the back of the carriage is an adjust- 
able slide D looking somewhat like the 
usual taper attachment. Working in this 
is a ball on the upper end of the arm C 
so that any movement is transmitted to 
the rod A by the movement of the car- 
riage. 

At the right-hand end of A is the arm 
E which connects with the lead screw on 
the front of the bed and controls a cor- 
recting movement of the lead screw so 
as to compensate for any errors which it 
may contain or to give any slight varia- 
tion in pitch which may be desired. 

With the slide D set parallel to the bed, 
there is, of course, no movement to the 
arm C or the lever E, but by moving it to 
the desired angle, any amount of varia- 
tion within its range may be easily and 
accurately secured, making it particularly 
useful in many classes of work. 


A PosiTIve SToP IN A DRAW CHUCK 


Fig. 2 shows a section of a lathe head 
provided with a draw-in chuck, and at 
the same time a positive stop inside the 
chuck which is not affected in any way by 
the movement of its jaws. 

Inside the spindle A is the draw-in tube 
B, while the stop rod C is held rigidly in 
one position by the cross-bar E which is 
held firmly in a notch in the end of the 


COMPENSATING DEVICE FOR CORRECTING LEAD SCREW 
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which may be selected, by trial, as suit- 
able for the requirements of a particu- 
lar case, and then subsequently applied 
at all times by permanently connecting 
the corresponding tap to the switch. 

In operation these compensators permit 
the application of a reduced voltage to 
start the motor and bring it up to speed, 
the starting current being one-half the 
amount taken by the motor through a re- 
sistance or a reactance, at an equivalent 
reduced voltage, or one-quarter the 
amount the motor would take if it were 
thrown directly on the line.  Conse- 
quently, by employing compensators of 
suitable capacity it is entirely practicable 
to use the largest size of motors on mixed 
lighting and power circuits without creat- 
ing line disturbances of sufficient magni- 
tude to interfere with the proper opera- 
tion of the lamps. 

The automatic protection provided 
comprises a system of spring-actuated re- 
lease levers attached to the switch shaft, 
and an equipment of no-voltage and over- 
load relays, which operate in conjunction 
with each other and with the hand-oper- 
ated mechanism. 








Combination Screwdriver Set 


The blades of the steel screwdriver set 
shown herewith are foldable within the 
handle and are retained by nurled sleeve 
at the end of handle. When the blade 
is required a quarter turn of the sleeve 
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spring latch H, the whole combination 
making a very accurate device for work 
of this kind. 








Starters for Induction Motors 


An improved line of hand-operated 
starting compensators has recently been 
placed on the market by the General 
Electric Company, Schenectady, N. Y. 

These compensators, which are design- 
ated by the symbols CR-117, consist of 
an inductive winding with sub-voltage 
taps, and a switch for connecting the taps 
to the motor. They are of the single-step 
type, that is, the motor is thrown directly 
from the starting tap onto the line, but 
several taps are provided for giving a 
number of reduced voltages, any one of 


A Stop Rop IN A Draw CHUCK 
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at end permits blades to be ejected from 
handle by flat spring within handle. The 
proper blade is then selected and others 
returned to handle. The blade to be used 
is easily seated in position for use and is 
rigid. The elongated slot at end of blade 
which is at an angle has a wedge action. 
The result is that the more force used in 
driving the screw, the more secure the 
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COMBINATION SCREWDRIVER SET 





April 6, 1911. 


blade, but still by a gentle pull forward 
the blade is released. The tool is made 
by the J. C. Barrett Company, Hartford, 
Conn. 








Castellating Nut Fixture 


The halftone shows a castellating fix- 
ture made by the Hendey Machine Com- 
pany, Torrington, Conn., for use on their 
Lincoln milling machines. 

It consists of a circular plate milled to 
leave projections, as shown, to prevent 
the nuts from turning while the slots 
are being milled. Two plates make an 
outfit for each size for each machine. 
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of driving from both sides of the face 
plate tends toward smoother running 
and increased stiffness under cuts that 
are not entirely continuous. It will be 
seen that the great strain thrown on the 
face-plate spindle by heavy duty from 
one pinion is removed as the forces are 
balanced with the two-pinion drive. 

The machine shown swings 20 feet 3inches 
in diameter and takes work 12 feet high 
under the tools. Tool spindles have a 
travel of 72 inches. It is driven by a 
50-horsepower variable-speed motor, hav- 
ing a range of 3 to 1 through three me- 
chanical changes. 

Eight continuous feeds are provided, 

















CASTELLATING Nuts BY MILLING- MACHINE FIXTURE 


Short cap screws from the back draw 
the nuts down firmly in place between 
the locating blocks. Three passes are 
necessary to castellate a plateful of hex- 
agonal nuts. While the miller is oper- 
ating on one lot the operator is removing 
the finished nuts from the other fixture 
and refilling it with nuts to be cut. 

The fixtures are held in place on the 
table by two swinging bolts so that little 
time is taken to shift it from one cut to 
the next. 

The halftone shows a loaded plate in 
position on the table and the other loaded 
plate ready to place in the machine when 
the first one is finished. 








Heavy Boring and Turning 
Mill 


The accompanying cut represents a 
new design of boring and turning mill, 
made by the Betts Machine Company, 
Wilmington, Del., in sizes from 5 feet to 
30 feet. 

These machines have been designed for 
heavy duty with high-speed steel, and the 
faceplate, instead of being driven by one 
pinion, is driven by two pinions, one on 
each side of the face plate. The feature 
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varying between 1/64 and 1% inches, 
feeds being attainable either for vertical 
or horizontal movement. Two speeds for 
power rapid traverse are provided, avail- 
able for vertical and horizontal move- 
ment, the fast movement being used to 
bring the tool to within about two inches 
of the work, and the slow from this point 
to within 1/64 inch of the work. This is 
made possible by provision of operating 
levers on the saddle as well as those us- 
ually supplied at side of machine. While 
the machine is very massive, the design 
has been toward ease of operation, large 
use being made of Carlyle-Johnson fric- 
tion clutches 

Another feature is the provision for 
fine tool adjustment on the saddles. Near 
the crooked handles on the saddles may 
be seen two short shafts having a miter 
gear keyed on the inside end; they are at 
right angles to the face of the cross rail 
and have squares on the outer end. After 
the operator has brought the tool as close 
to the work as he dare with power rapid 
traverse, he then puts a ratchet wrench 
on the square for either vertical or hor- 
izontal movement and slowly brings his 
tool to the exact position. Thus it will 
be seen that he is in a position to watch 
the cutting tool while adjusting for size. 

All guiding surfaces on cross rail and 
spindle are rectangular and fitted with 
taper shoes. The tool spindles are bal- 
arced directly on the means 
of a cast-iron ring sliding on a tube. 

The cross rail has a 36-inch wide face, it 
is of massive box construction bolted se- 
curely to the face of the housings by 
four clamps, two on inside and two on 
the outside. It also carries on the top a 


swivel by 














DOUBLE-DRIVE BORING AND TURNING MILL 
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heavy stiffening and straightening girder, 
which is so arranged that when set up in 
place any deflection in the rail can be re- 
moved. The wear which often occurs in 
the center can also be greatly relieved 
by this means. 

The uprights are 18 feet 6 inches high, 
10 feet 6 inches front to back and have 
faces 18 inches wide. 

The face plate is 18 feet diameter, 18 
inches deep, made in three pieces and 
turns on two annular bearings, which are 
automatically lubricated. It is driven 
through an internal gear, 12-inch face of 
diametral pitch made in form of 
flanged ring and securely fastened by 
large bolts. 

The face-plate driving pinions have 14 
teeth of one diametral pitch, which are 
connected by Y-shafts through bevels to 
the main motor gearing at the side of the 
machine. These two pinions drive equal- 
ly as the result of keeping all the bevels 
tight but one, and then making special 
key for this one gear. 

All bearings are bronze-bushed and 
where possible capped, and all driving 
gears are cast iron with steel pinions. 
Total of machine is 373,000 
pounds. 


one 


weight 








Concave Blade Cold Metal 
Sawing Machine 
The illustration herewith shows some- 
what of a departure in the design of 
sawing machines in that the teeth of the 
blade are on the inside. 
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sorbed by the saddle in which the driv- 
ing hub and worm wheel have a common 
bearing. The saddle has square lock 
gibbed bearings on the base with adjust- 
ing screws to compensate for wear. The 
feed is obtained by gear box giving nine 
changes of feed and there is also avail- 
able reversing fast power traverse. 

This machine is a recent product of the 
Newton Machine Tool Works, Inc., Phila- 
delphia, Penn., and as an example of the 
work done on it stock 5'4 inches in diam- 
eter of 0.047 carbon steel was cut off in 
1 minute and 35 seconds. 








De Laval Turbine Set for 
Driving Low Speed Gene- 
rators or Machinery 


The De Laval Steam Turbine Company, 
Trenton, N. J., recently completed a 


steam-turbine set, one of 


generating 
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vibration and is intended not only for 
driving generators at low or moderate 
speeds, but also other machinery of vari- 
ous types. 








Power Feed 14-inch Drill 


The drill shown herewith is equipped 
with a feed designed for convenient 
handling on a sensitive drill. The three- 
step cone on the upper shaft gives three 
different feeds and the lower feed cone 
is placed at a position as low as possible 
to give a long feed belt, thereby increas- 
ing the frictional pull. By applying the 
lower feed cone on the same lever as the 
worm shaft, the necessity of using bevel 
gears to change the direction is obviated 
and a steel spur pinion and gear are used 
instead. Suitable guard covers these 
gears as shown. The same lever is used 
both for starting and stopping the feed, 

















De LAVAL GENERATING SET 























Concave Cotp METAL SAWING MACHINE 


The machine is motor driven and con- 
sists of a heavy cylindrical barrel about 
28 inches in diameter in its bearings, on 
the periphery of which is located a 
bronze worm ring having teeth of steep 
lead 37'4 inches outside diameter. The 
driving worm is of hardened steel fitted 
with roller thrust bearings and the op- 


posed stresses due to the drive are ab- 





which is shown in the accompany half- 
tone, the turbine having a maximum ca- 
pacity of 1200 horsepower, and the shaft 
running at 3600 revolutions per minute 
drives a 500-kilowatt generator at 500 
revolutions per minute, reduction in speed 
being obtained through a single helical 
gear and pinion. This reducing set runs 
with remarkable quietness and lack of 





by pressing this lever in either the up- 
ward or downward direction. 
An automatic stop is so arranged that 

















14-INCH POWER-FEED DRILL 
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the full travel of the sleeve can be had. 
A lever on the right-hand side of the ma- 
chine held by a suitable spring is used 
in place of the former hand-lever feed. 
This lever, being adjustable as to length, 
is convenient for small drilling. The 
small hand-wheel shown at the end of the 
shaft bearing the worm is a convenient 
arrangement for facing. This wheel is 
attached to the worm shaft and a con- 
veniently located push lever permits the 
operator when using the machine for fac- 
ing to disengage the spur pinion operat- 
ing the feed, enabling him thus to engage 
the worm with the worm wheel and use 
the small hand lever for facing opera- 
tions. The machine is a recent product 
of the Rockford Drilling Machine Com- 
pany, Rockford, III. 








New York thinks its Croton aqueduct, 
38 miles long, is a great engineering 
feat, but Peru had one a few hundred 
years ago that was 360 miles long. 
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National Metal Trades ~* 


Association 

The program of the Thirteenth Annual 
Convention of the National Metal Trades 
Association, to be held at the Hotel 
Astor, New York City, on April 12 and 13, 
promises an interesting meeting. 

In addition to the regular business, 
and reports of standing committees, in- 
cluding that on Employer’s Liability In- 
surance, a timely subject, papers by John 
Calder, manager Remington Typewriter 
Works, Ilion, N. Y.; H. F. J. Porter, in- 
dustrial engineer, New York City, and W. 
A. Grieves, employment superintendent, 
the Jeffrey Manufacturing Company, Co- 
lumbus, O., on what is termed “labor ef- 
ficiency betterment” are to be presented. 
The following are scheduled for discus- 
sion on this subject: W. W. Coleman, 
vice-president, the Bucyrus Company; 
H. N. Covell, Lidgerwood Manufacturing 
Company; W. J. Manning, medical of- 
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ficer, Government Printing office; F. C. 
Blanchard, works manager, the Ashcroft 
Manufacturing Company; A. N. Dutton, 
vice-president, Peerless Motor Car Com- 
pany; W. F. Helmond, Underwood Type- 
writer Company; Frank Burgess, Boston 
Gear Works; M. W. Alexander, General 
Electric Company; George Gilmour, 
Travelers Insurance Company. 

Papers by H. L. Gantt and Oberlin 
Smith, president Ferracute Machine 
Company, are to be presented on Im- 
pressions of American Mechanical Engi- 
neers on Foreign Shop Methods, with 
discussion by Henry D. Sharpe, Brown 
& Sharpe Manufacturing Company; 
George Mesta, Mesta Machine Company, 
and William Lodge, Lodge & Shipley Ma- 
chine Tool Company. 

A paper on the St. Louis Method of 
Technical Education is to be presented 
by Lewis Gustafson, superintendent 
John Ranken, Jr., School of Mechanical 
Trades. 
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Company, of Wor- 


a garage. 


Bradley Car 
will build 


The Hunt-Spiller Corporation will build a 


Osgood 


cester, Mass.., 


new foundry at South Boston, Mass. 
The Metz Company, Waltham, Mass., will 
erect a new factory for building aéroplanes. 
The White-Warner Company, Taunton, 


Mass., is planning to build a large new stove 
factory. : 
The J. W. Burns machine shop, Claremont, 


N. H., was destroyed by fire. Loss, about 
$10,000. 
The Spencer Wire Company, Worcester, 


Mass., is to erect a new factory in that city 
to cost $75,000. 
The Orson Automobile Company, of New 


York, will make large extensions to its shops 


at Springfield, Mass. 

The Westerly Jewelry Company, Provi 
dence, R. I., is to locate a plant at Mystic, 
Conn. It will incorporate for $35,000 

Alex T. Segura, Boston, Mass., has leased 
a five-story building in that city and will 


improve and occupy same for automobile pur 
poses. 


Brown & Sharpe Company. Providence, 


R. I., will erect a seven-story addition on 
site now occupied by the Interstate Stone 
Company. 

The plant of the Cohannet Silver Com- 
pany, Taunton, Mass., was burned. Loss, 
about $45,000. The company manufactures 


silver-plated ware. 

The Aircraft and Auto Parts Manufactur- 
ing Company, Branford, Conn., has been or- 
ganized to manufacture flying machines and 
their parts. Capital, $26,500. Frank S&S. 
Bradley is president. 

The Worcester Welding Company has been 
incorporated at Worcester, Mass., to do auto- 
and will specialize in port- 
H. G. Wollison, of Pittsfield, 
and treasurer. 


genous welding 
able equipment. 
Mass., is president 


Increasing Shop 





News items for the 
sales department — 
where more equip— 
ment will be needed. 
Authentic news iv 
solicited for this de- 
partment, not rumors 
or gossip — facts 








MIDDLE STATES 


W. E. Robbey, Caldwell, Ohio, will build a 
garage. 

The Empire Iron and Steel Company, 
Niles, Ohio, will add to its plant. 


The Lake Shore Railroad Company will lo 


cate new shops at Struthers, Ohio 
The Minster Machinery Company will bulid 
an additional plant at Minster, Ohio 


The plant of the Globe Foundry Company, 


at Grafton, Wis., was destroyed by fire. Loss, 
§ 10,000, 

The Modern Foundry Company, Cincin 
nati, Ohio, will build an addition to its 


foundry. 


W. M. Zimmerman, Dayton, Ohio, has com 


menced the erection of a boiler factory on 
Irwin street 

The plant of the Standard Chain Com 
pany, York, Penn., was destroyed by fire 
Loss, $60,000 

Wm. Blosser, Mort Boring and Earnest 
Thompson. Crooksville, Ohio, will build a 
machine shop. 

The Big Four Railroad is ready to com- 
mence erection of proposed car shops at 
Springfield, Ohio. 

The United States Steel Corporation has 


secured property at Sandusky, Ohio, and plans 


to erect a large plant. 


Capacities 














The Electric 
ing Company, Cleveland, 
addition to its 

The Rushmore 
N. J., is in the 
hammer with 


Manufactur- 
will 


Controller and 
Ohio, erect an 
factory 

Dynamo Works, Plainfield, 
market for a 600-pound drop 
attachments. 


The Browning Foundry Company, Ravenna, 


Ohio, will erect an open-hearth steel plant 
adjoining its present plant. 

The Rector Gas Lamp Company, of New 
York, will move to Scranton, Penn., where 
a new plant will be erected 

The garage of the Longstreth Motor Car 
Company, Vhiladelphia, Penn., was damaged 
by fire Estimated loss, 840,000, 

Rowland Firth & Son, founders and ma- 


chinists, Phillipsburg, N. J., will build a steel 
casting plant of 10 

The Rome (N. Y.) Wire Company 
ing an addition to its plant 


tons capacity 


is erect- 


A large amount 


of new machinery will be installed. 

The New York & Stamford Railroad Com- 
pany will erect a large machine shop at Port 
Chester, N. ¥ Also a large car barn 

The axe plant of the James H. Mann 
estate, at Yeagertown, Penn., was destroyed 
by fire Loss, S175.000. Will be rebuilt 

The American Bank Note Company is in 
the market for a large list of machine tools 
for its new plant at Hunters Point, N. ¥ 

The Philadelphia Iron Works is having an 


addition built to its boiler shop at Eighteenth 


and Callowhill streets, Philadelphia, enn 
Fire. damaged the garage and ware rooms 
of the Stoddard-Dayton Auto Company, Phil 


adelphia, Penn., to the extent of $85,000 
Fire destroyed the repair shop of the Amer- 
ican Ship Building Company, at Cleveland, 


Ohio Loss to machinery and stock, $10,000 
Adder Machine Company, Wilkes- 
Barre. Penn., making the Wales visible add- 
ing machine, is to erect an addition to its 
plant 
Strickler 
organized a 
pipe couplings 
equipment. 


The 


Columbus, Ohio. have 
for the manufacture of 
are in the market for 


Brothers, 
company 
and 
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The Abbott-Detroit Motor Car Company of 
America will remodel the property at Broad 
and Wallace streets, Philadelphia, Penn., 
into a large garage. 

The William Hummert Furnace and Metal 
Company, St. Louis, Mo., will erect a new 
plant at Obear and Carter avenues. Present 
location is 1513 Chestnut street. 


James Millard & Son, Kingston, N. Y., have 
incorporated to manufacture engines, boilers, 
machinery, tools. Capital, $50,000. —Incor- 
porators, James Millard, John R. Millard, ete. 
Schumacker & Co., 
Penn., builders of wagons and 
build an addition and enlarge 
garage and repair depart 


J. Harry Frankford, 
Philadelphia, 
trucks, will 
their automobile 
ment. 

The Perfection Machine and 
ing Company, Cleveland, Ohio, 
corporated with $25,000 capital. A. 


Manufactur- 
has been in- 
II. Davis, 


M. J. Hurley and others are the incorpor- 
ators. 

The Burroughs Adding Machine Company, 
Detroit, Mich., has purchased the plant of 


the Pike Adding Machine Company, at Orange, 


N. J.. and will move same to Detroit in 
April. 

rhe Trebert Gas Engine Company, now lo- 
cated at Butler, Ind., will move to Terre 
Hiaute. New plant will be erected and later 
the concern will manufacture a special auto 
truck. 

The Du Charme Wrench and Machine Com- 
pany, Cambridge, Ohio, is erecting a new 
plant. «The concern manufactures wrenches, 
vises. ete., and will engage in building grad- 
ing machines. 

Electric Furnace Company, Alliance, Ohio, 
has been incorporated with $20,000 capital 


furnaces. 
Bohecker, 


sell electrical 


Baily, H. F. 


to manufacture and 


Incorporators, T. F. 


F. W. Mowry, ete 

The Wizard Phonograph Company, New- 
ark, N. J., has been incorporated with $1,000, 
ooo to manufacture talkicg machines. In 


corporators, Wm. R. 8S. Davis, Jos. G. Young, 


Wm. J. McFadden. 
i. ¢ 
has let 


Smith & Brothers’ Typewriter Com- 
contracts for an eight-story ad- 
East Washington and 


i es 


pany 
dition to its 
Almond 


factory at 


streets, Syracuse, which will 


double its capacity. 

Stewart Tank and Manufacturing Company, 
Cleveland, Ohio, has been organized to man 
ufacture and sell water tanks and plumbing 
materials by Chas. A. Morris, Owen N. Wil 
cox, A M Goodwin, ete 

The Otto Konigslow Manufacturing Com 
pany, Cleveland, Ohio, has been incorporated 
to conduct a machine shop. Capital, $50,000 


Incorporators, Otto Konigslow, Jr... M. E. 


Konigsiow, A BE. 


temis, ete. 


Insto Electric Heater Company, Cincinnati, 
Ohio, has been organized to manufacture and 
sell heaters and ventilating apparatus’ by 
David M. Levy, Ben Hl. Lonnax, 8S, C. Roet- 


tinger, ete. Capital, $50,000, 


The De Laval Steam Turbine Company, 
Trenton, N. J., has just completed an addi- 
tion to its plant for which equipment has 
been contracted for. May purehase addi- 
tional equipment in the fall. 

The Auto Motor Company, Columbus, Ohio, 
has been incorporated to build and deal in 
automobiles, motor trucks and accessories by 
A. F. Dickerson, F. W. Dickerson, Wm. F. 
O'Gara, et Capital, «$30,000 

Blair Motor Company Cincinnati, Ohlo, 
has been organized to build and sell automo- 
biles and motor cars of all kinds. Incorpor- 
ators. John A. Deasy. P. F. Hoberkorn, John 
If. Monahan, ete. Capital, $25,000. 

The Ohio Machinery Manufacturing Com- 
pany, Cincinnati, Ohio, has been organized 


to manufacture laundry machinery. Capital, 
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*$100,000. Incorporators, Fred M. Betz, An- 


thony Schmidt, Jr., Lem 8S. Miller, etc. 
Cohoes Automobile Company, Cohoes, N. Y., 
has been organized with $15,000 capital to 
manufacture motor vehicles, engines, etc., by 
James H. Mitchell, 268 Rensen street; T. 
Frank Kennedy, 454 Saratoga street, etc. 
Metal and woodworking machinery and 
power equipment will be required for the new 
West Side technical high to be erected 
for the board of education, at Cleveland, 
Ohio. About $400,000 will be expended. 
James Millard & Son, of Kingston, N. Y., 
have been incorporated with $50,000 capital 
to manufacture engines, boilers and machin- 
Directors, James Millard, J. R. 
Millard, all of Kingston. 
Company, Cleveland, 
with $25,000 


school 


tools. 
and M. M. 
Appliance 
been incorporated 
capital to manufacture and sell desks, cab 
inets and other wooden articles by D. W. 
Swidard, A. M. Larwell, Fred B. Fleming, etc. 

The Atlas Steel Casting Company, Buffalo, 
N. Y., has been organized with $100,000 cap- 
ital to manufacture steel castings, etc.  In- 
corporators, Geo. H. Chisholm, 410 Pruden- 
tial building: Edw. C. Strong, 37 Woodward 
avenue, Buffalo, 

The Burgess-Wiseman 
pany, Cleveland, Ohio, 
manufacture and sell gas 
gines and automobile 
Burgess, E. H. Wiseman, 
Fr. W. Wiseman, etc. 

The Henry F. Hoffman 
York, has been incorporated to 
and deal in wrenches, hardware. 
ital, $20,000.  Incorporators, Wm. E. 
lips, 408 Vanderbilt avenue, New 
Henry F. Hoffman, 142 Simonson 
Stapleton, N. Y., 

The Star Carbureter and Supply 
New York, incorporated to 
facture carbureters, and motor 
boat supplies. Capital, Incorpor 
ators, Wm. J. McCormick, 1 Madison avenue; 
Harry H. Zabriskie, 203 West Fortieth 
New York, etc. 

The Navy Department, 
and Accounts, Washington, I). ¢ 


ery 

Millard 
Eureka 

Ohio, has 


etc. 

Manufacturing Com- 
has formed to 
gasolene en- 
Roy C. 


surgess, 


been 
and 
accessories by 


E. L. 


Company, New 
manufacture 
Cap- 
Phil- 
York ; 
avenue, 


tools, 


ete 
Company, 
has been manu 
automobile 


$50,000. 
street, 


Bureau of Supplies 
‘., will open bids 


April 18, as follows: One file-sharpening ap- 
paratus, one tilting table, one portable elec 
tric grinder, three lathes, one milling ma 


chine, one pipe-threading and cutting-off ma- 
drill shaft straightener, 
Annapolis yard as per Sched- 
and for lathes for the 

navy Schedule $452. 


chine, one 
for the 


ule 3453, 


Charleston 


one press, 
navy 
seven engine 
yard as per 


SOUTHERN STATES 


The Geneva Iron Company will build a 
plant at Hagerstown, Md 
The foundry of the Mobile (Ala.) Stove 


and Pulley Works was destroyed by fire. Loss, 


Fire destroyed the plants of the Valdosta 
Foundry and Machine Company, and factory 
of the Thomas Grate Bar Company, at Val- 
dosta, Ga. Loss, $60,000. 


WEST OF THE MISSISSIPPI 


O. S. Newberry will erect a blacksmith 
shop at Cotner, Neb. 

The National Foundry Company, Tacoma 
Wash., will build a new core plant. 

The Menzies-DuBois Automobile Company, 
Portland, Ore., will build a new commercial 
garage and repair shop. 

The Prestolite Company, Los Angeles, Cal., 


manufacturing gas tanks, will make improve 


ments and alterations in its plant. 

Smith & Rawlins. Dallas, Tex., have se 
cured a permit for the erection of a new 
building for their tin and iron plant. 


April 6, 1911. 


The Keystone Motor Car Company, Oak- 
land, Cal., has taken out a permit to build 
an addition to its commercial garage. 


Wells, Fargo & Co., Los Angeles, Cal., has 


taken out a permit to erect a _ blacksmith 
shop. New equipment will be required. 
The Boyes Monorail Edmonds Company, 


Fverett, Wash., is planning to build a mono- 
rail electric car system in this vicinity. 
P. C. Murphy, Seattle, Wash., will build a 


commercial garage and repair shop at Laurel- 
hurst. Modern equipment will be installed. 


The American Automatic Fender Company, 
Portland, Ore., is having plans prepared for 
a new factory for the manufacture of fenders. 


William Mansur, Winesap, Wash., is plan- 


ning to build a blacksmith shop in this vi- 
cinity. Modern equipment will be installed. 


The Midway Garage Company, Tulare, Cal., 


will build a new commercial garage and re- 
pair shop. Modern equipment will be in- 
stalled. 

The Seattle Electric Company, Seattle, 
Wash., will build a new car barn on East 
Madison street. About $30,000 will be ex- 
pended. 


The Tulare Garage, Tulare, Cal., will build 
a repair and paint-shop addition to its pres- 


ent plant. Modern equipment will be in- 
stalled. 
J. P. Wilson, Seattle, Wash., will build a 


commercial garage 
have been prepared. 
be installed. 


and repair shop. Plans 
Modern equipment will 


The Call Switch and Frog Company, Den- 
ver, Colo.. incorporated with $50,000 capital, 
will erect a plant on West Eighth avenue and 


Fairview street. 


The Berlin Machine Works, 
manufacturing woodworking 
decided on Seattle, Wash., in 
branch factory. 


Beloit, 
machinery, 
which to locate 


Wis. 
has 


its 


The board of education, Riverside, Cal., 
will immediately purchase new manual train- 
ing machinery to the extent of $2000. <A. N. 
Wheelock, clerk, Riverside. 


The Oregon-Washington Railroad and Nav- 
igation Company is having plans prepared 


for roundhouses and repair shops to be 
erected at Centralia, Wash. 
The United States Pipe Company, San 


Francisco, Cal., is contemplating the erection 
of large iron furnaces at Angeles, Cal. 
R. W. Martindale is Pacific coast manager. 


Los 


The Lee's Railway Switch Device Com- 
pany, San Diego. Cal.,. has been organized 
by T. E. Lee. The company will establish 


a plant for the manufacture of its specialty. 


The Boulevard Garage Company, Hayward, 
Cal., is having pians prepared for a large 


commercial garage and repair station at Oak- 
land, Cal. Modern equipment will be in- 
stalled. 


The Western Gas Engine Company, Los 
Angeles, Cal., manufacturers of gas engines 


and gas producers, wil! increase the capacity 
of its plant: a addition will be added 
to the shops. 


large 


The Printing Trades Manufacturing Com- 
pany, Seattle, Wash., has been organized by 
Ek. L. Holmes. The company will establish a 


plant for the manufacture and repair of all 


classes of machinery used in the printing 
trades. 

The city of Pasadena. Cal., is consider- 
ing a new polytechnic high school to cost 


$475.000. Plans’ have not yet been prepared. 
A department for shop work in wood and 
iron, foundry and forge work will be estab- 
lished, and will be fully equipped. 
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CANADA 


Hamilton (Ont.) Bridge Works Company, 
Ltd., will build-a new plant. 

The Sherhrook (Que.) Scale Company 
erect a new factory this spring. 


will 
Canada Wire Goods Company will extend 
its plant at once, at Hamilton, Ont. 

The New Dominion Motors Company is 
building a factory at Walkerville, Ont. 

The Sherbrooke (Que.) Machine 
has plans prepared for extensive additions. 

The Welland Machine and 
pany will build a big plant at Welland, Ont. 
Bale-Tie 


Company 


Foundries Com- 


Laidlaw Company will erect an 


addition to its nail factory at Hamilton, 
Ont. 

Canada Steel Goods Company, Hamilton, 
Ont., will double its plant at a cost of 
$25,000. 

The Sherbrooke Machinery Company, of 
Sherbrooke, Que., is making important ex- 
tensions. 


Canadian Fairbanks Company started to 
build extensions which will double the plant 
at Sherbrooke, 

The Imperial Car, Shipbuilding 
dock Corporation will equip a $500,000 plant 
at Vancouver, B. C. 


Que. 


and Dry- 


The Barnett-McQueen Company is_ build 
ing a factory at Fort William, Ont., for 
manufacturing bolts, etc. 

The Steel Company of Canada is to build 
rolling mill and other extensions at once to 
its plant at*Hamilton, Ont. 

Work will be commenced at once on the 


new plant for the Page-Hersey Iron and Tube 


Company, at Hamilton, Ont 

The 
commence at . 
to its plant at Hamilton, Ont 


Company will 


extensions 


Westinghouse 
build large 


Canadian 


once to 


The Canada Forge Company, Welland, Ont., 
will increase its output’ about 20 per cent. 
by the installation of additional equipment. 

The Barnett-McQueen Company, Fort Wil 
liam, Ont., will install a plant for the man- 
ufacture of bolts of all kinds to cost about 
$10,000. 

The Sawyer Massey Company, Ltd., of 
Hamilton, Ont., is making very large exten- 
sions to its plant this season. The concern 
manufactures threshing machines. 

The Herod Machine and Motor Company, 
Ltd., Brantford, Ont., has been incorporated. 


Incorporators, C. H. Herod, 
Cook, all of Brantford, 


Capital, $40,000. 
Cc. J. Harris and C. 
Ont 








GENERAL MANUFACTURING 
NEW ENGLAND 


Winsted, Conn., will install a new sewer 


system. 
Avon, Mass., will spend $15,000 on a new 


sewer system. 

Hull, Mass., will make improvements in its 
sewer system. 

A. E. Coffin, New Bedford, Mass., will in- 
stall a_ boiler. 

Grace Hospital, New Haven, Conn., will 


install a_ boiler. 


Mass., is considering installing a 


lighting plant. 


Lowell, 
municipal 


Dudley & Hodge, Revere, Mass., will install 
boiler, engine and pumps. 

The Gardner (Mass.) Electric Light Com- 
pany will enlarge its plant. 

The Copley Trust Company, Boston, Mass., 
will install boiler and pump. 


An addition will be built to the Hennessey 
Laundry, of Providence, R. I. 

The New Bedford (Mass.) 
| Corporation will install boilers. 


Cotton Mills 
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Wm. F. Condon, Cambridge, Mass., is in 
the market for a concrete mixer. 

Yale University, New Haven, Conn., is to 
install a central lighting plant. 

The city of Fall River (Mass.) is in the 
market for waterworks materials. 

The New England Brick Company will 
erect a plant at Farmington, Conn. 

The Rutland (Vt.) Railway, Light and 
Power Company will extend its plant. 

Radcliffe College, Cambridge, Mass., will 
install a 50-horsepower tubular boiler. 

The Diamond Ice Company, Stamford, 
Conn., will erect a cold-storage plant. 

The Mercy Hospital, of Springfield, Mass., 
will build a laundry and heating plant. 

The factory of the Taunton (Mass.) Oil 
Cloth Works was badly damaged by fire. 

Middlebury College, Middlebury, Vt., will 
make large additions to its power plant. 

Taylor Brothers Company, of Dorchester, 
Mass., will build an addition to its laundry. 

The Massachusetts Gas Company is plan- 


ning to build a $1,000,000 plant at Everett, 
Mass. 
Shelton, Conn., 


water-tube 


Blumenthal & Co., 
two 200-horsepower 


Sidney 
install 
boilers. 
The 
Belfast, 
factory. 


will 


Shoe Company, 
addition to its 


Barrows 
erect an 


Leonard & 
Me., will 


The Housatonic Power Company, of South 


Norwalk, Conn., will build an addition to 
its plant. 

The Bennett Contracting Corporation, 
Portland, Me., is in the market for a hoist 
ing engine. 

The Shelburne Falls (Mass.) E ectric Light 


and Power Company will make improvements 


in its plant. 


The factory of the Massachusetts Tale 
Company, at Zoar, Mass., was destroyed by 
fire. Loss, $50,000 

The Deane Williams Company will build 
a new factory for manufacturing store fix 
tures at Holyoke, Mass. 

The plant of the Acme White Lead and 
Color Works, East Boston, Mass., was badly 
damaged by fire and water. 

The J. D. Bergen Company, Meriden, Conn., 
manufacturer of cut glass, is to establish a 
branch plant at St. Louis, Mo 

The Dorchester Waste Company, toston., 


Mass., is in the market for a 125-horsepower 
horizontal return-tubular boiler 

Geo. P. Raymond, 360 Washington street, 
Boston, Mass., is in the market for ice-cut- 


ting and conveying machinery. 

The Royal 
cester, Mass., 
to its plant to 

The new 
Manufacturing 
damaged by an 


Worcester Corset Company, Wor 


erect a five-story addition 


$100,000, 


will 
cost over 
of the Amoskeag 
Manchester, N. H., 


explosion 


power house 
Company, 
was badly 
The 
a three-story 
Chas. A. Bourne, of 
The 
River, 
city. 
pany. 
The entire plant of the 
facturing Company, South 
with electricity 
totalling 


erect 
Mass. 
president 
Company, of Fall 
factory in that 
the 


Piano Company is to 
factory at Needham, 
Needham, is 


Bourne 


Globe Industrial 
Mass., is to erect a hat 


Picard is president of com- 


Louis 


Walworth Manu 
toston, Mass., 
The contract 
over 1000 


will 
he equipped 
eall for a 
capacity 


will service 
horsepower 

The Packard, Marston & Brooks Shoe Com- 
pany. of Danvers, Mass., has consolidated 
with the firm of L. G. Straw & Dur- 
ham Company, Salem, Mass.. and will occupy 


shoe 


a plant on Canal street, Salem. 
Interstate Stone Company, Leland street, 
Providence, R. I., has purchased land on 
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it will build and install 
plant; generators, 
installed. 


where 
steam 
are to be 


Park avenue, 
a 200-horsepower 
crane, etc., 


MIDDLE STATES 


electric 


The planing mill of C. N. Power, Man- 
chester, Ohio, was burned. 

The John Owens Sons’ yarn mills, at Jef- 
ferson, Wis., were burned. 


The Last Long Knitting Company, Hudson, 
N. Y., will factory. 

Tarrytown, N. Y., 
$70,000 on its water 


erect a 
voted to expend 


system. 


has 


Newport, N. Y., has voted to expend $15,000 


improving its waterworks system. 


Fire did $200,000 damage to the plant of 


the Vacuum Oil Works, Olean, N. Y. 
The National Carbon Company, Cleveland, 
Ohio, is making additions to its plant. 
J. N. Heffner will erect a warehouse and 
grain elevator at Fort Recovery, Ohio. 
Fire destroyed the bakery of Henry Schof 
er’s Sons, Reading, Penn. Loss, $35,000. 
Odenwelders Hosiery Mill, at Bath, Penn., 
was partially damaged by fire and water. 


The barrel-stave factory of A. R. Robinalt, 
South Ottawa, Ohio, was destroyed by fire. 
The J. Bakery 
Ohio, will erect an office and factory building 
The Lak: 
land, Ohio, 
The 


Greencastle, 


Spang Company, Cleveland, 


Erie Cleve 


will 


rovision Company, 
erect a new packing plant. 
Greencastle Cabinet Company, ol 
Ind., is planning to remodel its 
plant. 

The Third Ward 
Flushing, L. IL, N. ¥ 


additions 


Hygelia Ice 
will 


Compan) 
erect extensive 
Plush 
, contemplates 


Company, at Clarks 
further additions to 


Hind-Harrison 
Mills, N. ¥Y 
its plant. 


Ilenry Heide will build a ten-story candy 
factory, corner Spring and Hudson streets, 
New York 

rhe Hl. ¢ Wood Company will erect a 
500-ton ice-manufacturing plant. at Nor 
wood, Ohio 

rhe boiler house of the Franz Hill Brew 
ery, of Trenton, N. J., was destroyed by fire 
Loss, $10,000 

The cement-block manufactory of George 
W. Preston, at Watervliet, N. Y., was burned 
Loss, $10,000. 

Fire destroyed the plant of the United 
States and Canadian Degreasing Company, 


Brooklyn, N. Y. 


rhe Newburgh (N. Y.) Light, Heat and 
Power Company will build power stations at 
Marlborough and Balmville 

The lumber yards and mills of Mead & 
raft Company, Cornwall, N. Y., were de 
strovyed by fire Loss, $100,000, 

William Lanyon, the St. Louis zine manu 
facturer, will erect a mlllion dollar smelting 


and acid plant at Hillsboro, III. 

The Goodrich Rubber Tire Company has 
leased the four-story factory at Broad and 
Mt. Vernon streets, Philadelphia, Penn. 

The Floss Shade Roller Company, whose 
plant was destroyed by fire this winter, has 
decided to rebuild at Ogdensburg, N. Y. 

The Waxofine Paper Company has leased 
a building on Exchange street, Syracuse, 
N. Y., and will manufacture wax paper. 

Equipment will be required for the new 
wagon manufacturing plant to be erected for 
F. W. Zimmerman & Co., Cleveland, Ohio 

The American Agricultural Chemical Com 
pany is building a new boiler house at Dela 


ware avenue and Bigler street, Philadelphia, 
Penn. 
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Kensington Manufacturing Company, man- 
building an addi- 
North Front street, 


etc., is 


1121 


ufacturing waste, 

tion to its plant at 

Philadelphia, Penn. 
E. D. Long, proprietor of the Oswego Candy 


Works, Oswego, N. Y., has purchased prop- 
erty and will erect a large new _ factory 
building this spring. 

The Baldwinsville Lumber Company, Bald- 
winsville, N. Y., has been organized to estab- 
lish yard and mill. C. C. Hoover, of North 
‘Tonawanda, is president. 

The Hayes Track Appliance Company, 


Geneva, N. Y., has acquired property at Rich- 
will remove its plant from 
near future. 


and 
the 

Power-plant equipment will be required for 
the new 12-story hotel to be erected for E. M. 
Statler, at Cleveland, Ohio. About $2,500,- 
000 will be expended. G. B. Post & Sons, 


architects. 


mond, Ind., 
Geneva in 


The Enamel Vitrified Brick Company, To- 
ledo, Ohio, has been organized with $200,000 
brick of all kinds. 


capital to manufacture 
Wm. Urschal, 


Incorporators, J. J. Urschal, 
«. E. Holden, ete. 

The Brunet Falls Manufacturing 
is being organized at Eau Claire, Wis., which 
will spend $1,500,000 on a paper and paper- 
manufacturing plant at Cornell, work 
has been started. 


Company 


board 
on which 
manufacturers, 
the building 
Company 
line 


Ferrara Brothers, furniture 
at Oneida, N. Y., will take 
vacated by W. A. 
point, and will manufacture a 
sideboards and china closets. 
Manufacturing 
making 


over 
recently Rogers 
at that 
of buffets, 

The Wurlitzer 
North Tonawanda, N. Y., 
musical instruments, wiil build a 
addition to accommodate the Hope-Jones or- 
gan plant, which will be moved from Elmira. 


Company, 
automatic 
S 100,000 


The Shaughnessy Knitting Company will 
erect a large four-story plant in Watertown, 
N. Y., this spring. It is now in temporary 
quarters at Watertown, and with the new 
factory will employ four times as many 
hands as at present. 

The Isthmian Canal Commission, Wash- 


bids up to 10:30 
gate-moving ma- 
electric 


per 


will receive 
for 


forcing 


mm €.. 
May 27, 
miter 


ington, 

miter 
machines 
the lock 


chines, and 
same for gates, as 


627. 


motors for 


No. 


SOUTHERN STATES 


Circular 


the Staunton 
$100,000, 

Md., 
West 


plant of 


Loss, 


Fire destroyed the 
(Va.) Milling Company. 
William Suchting & Son, 
‘rect a new factory at 


Baltimore, 
will box 613-615 
’ratt street. 

The Anstell 
corporated at Atlanta, 
Geo. W. Mason and 


power plant near 


Company has been in- 
Ga., by C. C. Bucek- 
Geo. E. Zimmerman 
that city. 


Power 


ner, 
to build a 
Company has 
plant at 
Wheeling, 
$700,000. 


Electrical 
new 


The 


commenced 


Consumers 
work on its 
Forty-second and Water 
W. Va. The plant is to 

A new municipal water plant is to be built 
at Aiken, S. C. Two 750,000 gal 
capacity each, and 
installed. Harry 


power 
streets, 

cost over 
pumps of 
two 
Ludlow, 


engines 
superin- 


lons Corliss 
will be 
tendent. 

The Augusta Railway and 
Company, Augusta, will build an 
sion to its power house and install one 2000- 
turbine, and three new boilers 
each. 


Light 
exten 


& Aiken 
Ga., 


kilowatt steam 


of 425 


WEST OF THE MISSISSIPPI 


horsepower capacity 


Erskine (Minn.) Creamery Association will 
build a 
A. L. 


erect a 


creamery. 


Burton, of Miles City, Mont., will 


creamery. 


AMERICAN MACHINIST 


voted to install a waterworks 


system at Minn. 
The city of Lindsay, Cal., 
build a waterworks system. 


been 
Dexter, 


It has 


is planning to 


The planing mill of Olson & Friesas, at 
Mildred, Minn., was burned. 

A. C. Kautz, Portland, Ore., will build an 
addition to his lumber mill. 

The Ryder Creamery Company, of Ryder, 
N. D., will erect a creamery. 

The Union Ice Company, San Jose, Cal., 
will build an addition to its plant. 

The installation of an electric-light plant 
is being agitated at Redfield, lowa. 

The Standard Lime and Brick Company 
will erect a plant at Missoula, Mont. 


The city of Pendleton, Ore., is having plans 
prepared for an extensive sewer system. 
Geo. B. 
will 
Nesbitt & Gilmore's 
township, Alexandria, 


Rapids, lowa, 
factory. 


Cedar 
starch 


Douglas, of 
erect a seven-story 
sawmill, in Carlos 
Minn., was burned. 
Mountain Home, Cal., is plan- 
new waterworks system. 


The city of 


ning to install a 


The city of Escondido, Cal., is planning 
to make improvements in its water system. 
The Big Stone Canning Company will spend 
$7000 on improvements at Big Stone, 8S. D. 
The Sioux City (lowa) Packing Company 
has started work on a new $150,000 plant. 


The packing plant of the Frye-Bruhn Com- 
pany, North Yakima, Wash., destroyed 
by fire. 


was 


is planning to 
about 


Elsinore, Cal., 
system to 


The city of 


install a new sewer cost 


S35.000. 


sawmill of L. J. 
improved ; 


The 
Ore., 
increased. 

North 
waterworks 
voted. 


Simpson, North Bend, 
will be its capacity will be 

install a 
bonds have 


Minn., will 
$20,000 in 


Mankato, 
system ; 
been 
Altadena, Cal., has taken out 
large creamery plant at 


P. &. 
a permit to 


Smith, 
erect a 


los Angeles. 


Lumber Company, Deary, Idaho, 
machinery in its wood 


The Deary 
install 
factory. 


will new 


working 


install a 
$60,000 


The will 
municipal 
will be expended. 


city of Clayton, N. M., 
waterworks system. About 


The Inland Empire Hassam Paving Com- 
pany, Spokane, Wash., will build a new 
rock-crushing plant. 

The Hood River Apple Growers’ Union, 
Hood River, Ore., will install new machinery 
in its packing plant. 

The flour mill, at Eddyville, lowa, owned 
by Chris Malone, of Oskaloosa, lowa, was 
burned. Loss, $10,000. 

The Tracy Waterworks Company, Tracy, 
Cal., is planning to install a waterworks 


system in this vicinity. 


The Broadway Lumber and Manufacturing 
Company, Spokane, Wash., will build a new 
sash and door factory. 

The power plant of the Crystal Mining 
Company, near Bodie, Cal., has been de- 
stroyed by a snowslide. 

Fire destroyed the large sawmills and 
plant of the Tremont Lumber Company, at 
Eros, La. Loss, $500,000. 


C. Gotzian & Co., St. Paul, Minn., will 
erect a new five-story factory on West Third 


street, near College avenue. 

Bonds for $12,000 have been voted for a 
waterworks system at Troy, Idaho, and a 
plant will be built at once. 

The Eugene Fruit Growers’ Association, 
Eugene, Ore., will build an addition to its 
canning and packing plant. 
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Kan., is planning 
brick-manufacturing 
Wash. 


Hall, Coffeyville, 
erection of a 
Walla Walla, 


u. FP. 
for the 
plant, at 

The Pacific Casket and Barrel Company, 
Lodi, Cal., will build a new fattory for the 
manufacture of its specialties. 
the Carlabad Guano and 
Redlands, Cal., was de- 
$15,000. 


The factory of 
Fertilizer Company, 


stroyed by fire. Loss, 


The Mt. Hood Railway and Power Com- 
pany, Portland, Ore., has taken out a permit 


to erect a large pumping plant. 


I. G. Hastings, Fillmore, Cal., is planning 
to erect a planing mill in this vicinity. Mod- 
ern machinery will be installed. 


The city of Everett, Wash., is planning for 
the installation of a waterworks system. 


About $600,000 is estimated cost. 


Ariz., is planning to 
improvements in 


The city of Globe, 
issue bonds for extensive 
its waterworks and sewer systems. 

The Fairview (S. D.) Milling Company 
will erect a $50,000 hydroelectric light and 
power plant at the Big Sioux river, Mo. 

J. H. Kast Fifty-fifth street, 
Angeles, taken out a permit to 
build an addition to his carpenter shop. 

C. A. Aundt, of Belle Plaine, 
petitioned the council at Excelsior, 
for an electric-light franchise to 
plant. 


Klassen, Los 


Cal., has 


Minn., has 
Minn., 
erect a 


Emmett & Garby, Kendrick, Idaho, are 
planning to build a modern fruit-canning 
factory. Mr. Emmett is located at Big Bear, 
Mont. 

The New Method Laundry, Oakland, Cal., 
has taken out a permit to build an addition 
to its plant. Modern equipment will be in- 


stalled. 

The mills and elevator of the Commander 
Mill Company, of Minneapolis, Minn., at 
Mapleton, were destroyed by fire. Loss, 
$100,000. 

Jay D. Crary, of South Bend, Wash., will 
commence the construction of a power plant, 


car barns and trolley lines, estimated to cost 
$500,000. 

Walter Bryant, Spokane, Wash., is plan- 
ning to build a power plant at Boulder Falls. 
A lighting system for the city will also be 
installed. 

Power-plant equipment will be required 
for the 14-story office building to be erected 
at Los Angeles, Cal., by the Sixth Street 
Company. 

The Long Beach (Cal.) Ice and Cold Stor- 
age Company has been incorporated by L. M. 
Enos and H. I). Mapes, with a capital stock 
of $75,000. 

O. K. Palmer, of Chehalis, Wash., will in- 
stall a sash and door factory in the aband- 
plant of the O. W. N. Company, Che- 
halis, Wash. 

The Northwest Electric Power Company, 
Portland, Ore., is planning to build a power 
plant on the White Salmon river, near 
Ilusum, Wash. 


The 


oned 


Caveliero 
was de- 
The plant 


plant of the 
Wash., 
$17,000. 


shingle-mill 
Mill Company, Everett, 
stroyed by fire. Loss, 
will be rebuilt. 

The 
a number of 
with its extensive 
Kern river oilfields, 

The Husum Lumber Company, Husum, 
Wash., is planning to move its sawmill plant 
to a new site. The capacity will be increased 
and new machinery installed. 


Southern Pacific Railroad will install 

pumping stations in connection 

pipe-line works from the 
Cal. 


The Golden Pressed Brick Company (L. D. 
Morris, president), Denver, Colo., is planning 
to build a brick-manufacturing plant in the 
vicinity of Fort George, B. C. 
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H. W. Dennis, Los Angeles, Cal., is at the 
head of a new power company, which is 
planning to build a hydro-electric plant in 
the San Bernardino mountains. 

The Peoples Power Company Willows, Cal., 
recently organized, will build supply §sta- 
tions in this city and Orland, Cal. About 


in equipment. 


ower-plant equipment will be 
the seven-story theater and office 
be erected at San Diego, Cal., by W. 
Quayle Brothers, architects, 


$20,000 will be expended 
required in 
building to 
J. Fulk- 
erson. San 
Diego. 
Company, 
Heim 


The Anheuser-Busch Brewing 
Los Angeles, Cal., represented by F. A. 


& Co., will build a new bottling plant on 
North Main street. About $300,000 will be 
expended. 


The Panhandle Electric Railway and Power 


Company, Spokane, Wash., is planning to 
build a large power plant on the [Priest 
river. About $2,000,000, it is said, will be 
expended. 

The plant of the Multnomah Lumber and 
tox Company, at South Portland, Ore., re- 
cently reported burned, was only slightly 
damaged by water, the mill adjoining being 


destroyed. 
The Oregon 
has been granted a gas 
field, Ore. A system will immediately be in- 
stalled; a will be built at 


Springfield. 


Eugene, Ore., 
Spring- 


Power Company, 
franchise ai 
reducing plant 

The Crescent Wharf and Storage Company, 
San Pedro (Los Angeles), Cal., is planning 
to make extensive improvements in its plant. 


New electric cranes and loading facilities 
will be installed. 

The Portland Railwag, Light and lower 
Company, Portland, Ore., will enlarge and 


make improvements in its power plants to 


cost $4,000,000. They plan for an aggregate 
of 100,000 horsepower. 

The Pacific Power and Light Company, 
North Yakima, Wash., is planning for ex- 


vicinity of 
expended 


work in the 
$75,000 will be 
the project. 


tensive irrigation 
Beverly. About 
for new machinery for 


The Chicago, Milwaukee & Puget Sound 
Railroad has purchased the planing mill and 
box factory of the Idaho Pine Lumber Com- 
pany, Opportunity, Wash. The capacity will 
be increased and improvements made. 

The Rogue River Electric Company, Med- 
ford, Ore., will soon purchase two 5000-kilo 
watt generators for its power plant The 
company is also planning to build a new 
power plant on Rogue river to cost about 
$1,000,000. 

The Thousand Springs Vower Company, 


represented by W. D. Reynolds, at Mountain- 
home, Idaho, and planning to build a 
plant on Snake river, will establish a 
central transformer station at Jarbidge, near 


power 


large 


Twin Falls, Ida. 
The Seattle Drydock Company, Seattle, 
Wash., has been incorporated by Geo. E. 


immediately have 
drydocking 


will 
plans plant for 
end repairing large vessels, to be erected on 


Bennett. The 
prepared for a 


company 


Elliott Bay. About $1,000,000 will be ex- 
pended. 

The San Joaquin Light and Power Com- 
pany, Los Angeles and Fresno, Cal., will is- 
sue bonds for $25,000,000 for extensive im 


capacity of 
will be in 


additions. The 
Bakersfield 


provements and 


the steam plant at 
creased, substations wi'l be built at Wasco 
Famosa and other places; pumping plants 
and irrigation works will be installed in the 
San Joaquin valley. 


Timber 
district, 


Company, 
Idaho, is 


Clearwater operat- 


the Clearwater 


The 
ing in 
Orotino, 


planning to build large sawmills at 
Idaho. 
Orofino 


erected on 
plants 


plant will be 
and auxiliary 


Power 


creek estab- 
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will be expended. 
Falls, Minn., is the 
Brown, of Oro- 


lished. About $1,000,000 
John A. Humbird, Little 
head of this company; E. N. 
fino, is interested. 


CANADA 


Lethbridge, Alberta, will buy $25,000 worth 
of electrical equipment. 

F. W. 
once at 
Moncton, N. 
new waterworks 
Edmonton, 
large quantity of 


Bird will erect a new box factory at 
Hamilton, Ont. 
B., will 
machinery. 


spend $250,000 for 
Alberta, is in the market for a 
water meters. 


Inksetter & Meyers will erect an ice plant 


to cost $20,000, at Hamilton, Ont. 

Edward Wise is to build a sawmill on [Hess 
and Stuart streets, Hamilton, Ont. 

Sherbrooke, Que., will build a new power 
house at once for the city railway. 

The Huyck Felt Mill, Rensselaer, N. Y., 
will build a large addition to its plant. 

Magog, Que., will establish a plant for de- 
veloping 1500 horsepower by electricity. 

Moosejaw, Sask., will buy two electrically 
driven centrifugal pumps with auto starters. 

The Standard Sanitary Company has let 


contract for a new plant at Hamilton, Ont. 


Hamilton Facing Mills 
build an addition to its 
Ont. 


Company is to 


plant at Hamilton, 


Ont., is in the market for large 


waterworks equipment and sup 


Toronto, 
quantities of 


plies. 

The Vancouver (B. C.) Gas Company will 
spend $600,000 for new machinery and equip- 
ment. 

The London Electric Company, of London, 
Canada, will spend $100,000 for new ma 
chinery. 

Queen City flour mills, of West Toronto, 
is to erect a plant at Midland, Ont., to cost 
$400,000. 

Brennan Planing Mills will build on King 
William street and Ferguson avenue, Ham- 
ilton, Ont. 

Hamilton Brewing Association will erect 
additions to its brewery at Bay street, Ham- 
ilton, Ont. 

The Moose Jaw Electric Railway Company 
will build a big new power house at Moose 
Jaw, Sask. 

Renfrew, Ont., will spend $100,000 for 


electrical machinery for a new municipal 


power plant. 


The Hespeler Furniture Company, of Hes- 
peler, Ont., will make important extensions 
to its plant. 

Fort William, Ont., Is in the market for 
large quantities of waterworks machinery 
and equipment. 

The Chipman Holton Knitting Company 
is spending $10,000 on extensions to its plant 
at Hamilton, Ont. 

Fire destroyed the plant of the Fritz An- 
imal Oil Company, on the Delaware river, 
Philadelphia, Tenn. 

A. L. Rydlett, Elizabeth City, N. C., will, 
it is reported, install machinery for manu- 
facturing knit goods. 

The sawmill plant of the Tremont Lumber 


Eros, La., was totally destroyed 


Company, at 


by fire. Loss, $500,000 
The Lake Superior Paper Company will 
equip a plant capable of developing 40,000 


Marie. 
the market for a 
tapping ma 


horsepower at Sault Ste 


Saskatoon, Sask., is in 


large quaatity of water meters, 


chines and waterworks supplies. 

Fifty thousand dollars worth of machinery, 
destroyed by fire in McLarens rolling mills, 
at Cobden, Ont., will be replaced 


Diamond Flint Glass 
Hamilton, Ont., will 
ably be the largest 


Company, Ltd., of 
what will 
works in 


erect prob- 


glass Canada. 


Plans for the erection of the plant for the 


Canadian Swift Company, at Fort William, 
Ont., have been approved Estimated cost, 
S75.000, 

Pierre Brault, Montreal, Canada, has taken 


build a 
Antoine 


taken out a permit to new 
factory at 178 St. 


the one 


carriage 
street, to replace 


burned. 








One hundred thousand dollars worth of 
machinery, destroyed by fire in’ the Red 
Deer Lumber Company's big mills, at Bar 
rows, Sask., will be replaced at once. 

—- 
MINING 

The Gold Crown mine, near Midas, Nev., 
will install a mill in 1911. 

The Mazatan mine, Sonora, Mexico, is 


planning to build a stamp mill. 


The Los Angeles mine, Chihuahua, Mexico, 


Will install a 300-ton milling plant. 

The Gold Creek mining district, near Cur- 
ries, Nev will build a 10-stamp mill. 

The Rawhide Queen Coalition mine, Raw- 
hide, Nev., will build a 60-ton cyanide plant. 

A. J. Brusse, Basin, Mont., operating the 
Custard mines, will install a 50-stamp mill. 

The Texano mine, Descubridora, Durango, 
Mexico, will install new drilling equipment. 

The Gianelli mine, near Arastraville, Cal., 
is contemplating the installation of a stamp 
mill. 

The Black Eagle Company, operating at 
Rawhide, Nev will install new stamp-mili 


equipment 


The Nevada-Superior Mining Company, Salt 
Lake, Utah, is planning to install a concen- 
trating plant, 

rhe Taxco Mines of Mexico, Ltd., operat- 
ing at Taxco, Guerrero, Mexico, will build a 
cyanide plant. 

Ss. F. Hunt, operating gold quartz mines, 
at Knik, Alaska, is planning to install a re 
duction plant 

Fred Dakin, operating near Happy Camp, 
Cal., is planning to increase the capacity of 
his smelting plant. 

The Mother Lode Mines Company, operat- 
ing near Placerville, Cal., is contemplating 
the erection of a mill 

The San Matias mine, San Pablo district, 
Guanajuato, Mex., is planning the installa- 


tion of an aérial tramway. 

The Standard mine, Silverton, B. ¢ will 
install a 200-ton milling plant in the near 
future; an aérial tramway is planned 

The Treasure Mining and Reduction Com- 
pany, Mongollon, N. M., is planning to install 
an aérial tramway in the near future 

The International Smelting and Retining 
Company, Anaconda, Mont., will increase the 
capacity of its smelting plant at Tooele, Utah. 

The North Tigre mine, Tigre district, 
Sonora, Mexico, is planning to install a miil 
and cyanide equipment: extensive improve- 


tramway is 
will be ex- 


ments are planned; an aérial 


About 


contemplated $125,000 


pended 


Needles Mining and Smelting Com- 
operating near Kingman, Ariz., is plan- 
installation of an aérial 
company is a subsidiary of 


Mining. Smelting 


The 
pany 
ning for the 
This 
States 


tram- 
the 
Refining 


way 
United 
Company 


and 
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Business [TEMS 


Bridgeport Metal Treating Company, Bridge- 
port, Conn., which makes a specialty of treating 
and does all kinds of harden- 


high-speed steel 


ing and annealing, owing to its rapidly in- 
creasing business, has just made important 
additions to its equipment and is now in 


position to do all kinds of hardening and an 
nealing promptly. 

The Sullivan Machinery Company, Chicago, 
Federal 


ser- 


Ill., has opened a branch office at 55 
to permit more adequate 


New England, 


street, soston, 


vice of its customers in east- 


ern Canada, and the Maritime provinces. 
George E. Wolcott, for several years manager 
of New England sales at the company’s 


office, is in charge of the 
It is suggested that all 


Claremont, N. H., 
Boston headquarters. 
correspondence be addressed in future to Bos- 
ton, Claremont, in order to re- 


ceive 


instead of to 


prompt attention. 








ForRTHCOMING MEETINGS 


National Metal Trades Association, thir- 
teenth annual convention, April 12-13, Hotel 


Astor, New York City. Robert Wuest, com- 
missioner, New England building, Cleveland, 
Ohio. 


Jobbers Association and 
Hardware Manufacturers Associa 
convention, San Antonio, Texas, 
St. Anthony hotel, April 26, 27 and 28, 1911. 

National Machine Tool Builders’ Associa 
tion, spring meeting, May 18-19, 1911, Hotel 
Marlborough-Blenheim, Atlantic City. Chas. 
E. Hildreth, secretary, Worcester, Mass. 

American Foundrymen's Association, an- 
nual convention, Pittsburg, Penn., May 23 to 
26, 1911, Richard Moldenke, secretary, 
Watchung, N. J. 

Amepxan Society of Mechanical Engineers, 
spring meeting, Pittsburg, Penn., May 30 to 
June 2, 1911. Secretary, C. W. Rice, 29 West 
39th St., New York City. 

The Institute of Operating Engineers. Reg 
ular meeting second Thursday of each month, 
Engineering Societies building, New York 
City. M. W. Rice, secretary, 29 West Thirty 
ninth street, New York City. 

American Society of Mechanical Engineers: 
monthly meeting second Tuesday. Calvin W. 


Southern Hardware 
American 


tion; joint 


Rice, secretary, 29 West Thirty-ninth street, 
New York City. 
Boston Branch National Metal Trades As 


sociation. 
day of each 


Monthly meeting on first Wedne 
month, Young's hotel. D. F. S. 


Clark, secretary, 141 Milk street, Boston, 
Mass. 
Providence Assoctation of Mechanical Engl- 


meers. Monthly meeting fourth Tuesday each 
gnonth. E. C. Bliss. president, 91 Sabine 
street, Providence, R. 

New England Foundrymen's Association: 


second Wednesday of each 
Club, Boston, Mass. Fred 
Broadway, Cambridgeport, 


meeting 
Exchange 
205 


regular 
month, 
F. Stockwell, 


Mass. 


Engineers’ Society of Western Pennsvl 
vania: monthly meeting third Tuesday » 
mer K. Hiles, secretary, Fulton building, 
Pittsburg, Penn 

Superintendents’ and Foremen’s Club of 
Cleveland: monthly meeting third Saturday 
Philin Frankel, seeretary, 310 New England 


building, Cleveland, O. 


Western Society of Engineers. Chicago, Tl 


fteguiar meeting § first Wednesday evening 
of each month. excepting Julvw and Aneust 
Secretary J. WW. Warder, 1735 Monadnock 
block, Chieago. TI. 


Philadelphia 
meetings first 


Foundrvmen’'s Association: 

Wednesday of each month, 
Manufacturers Club, Philadelphia Penn. 
Hloward Evans. secretary, Vier 45 North 
Philadelphia, Penn. 


WANTS 
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Rate 25 cents per 
4hout sig words make a 
ments abbreviated Copy should he sent to 
reach us not later than Fridayw for ensuina 
week’s issue. insirers addressed to our care, 
505 Pearl Street, New York. will he for- 
warded Anplicants may specifu. names 
to which their renlies are not to be 
forwarded, but replies arill not he returned 
Tf not forwarded, thew will he destroued owith- 
out notice No information airen hu us re 
aa ”m anu adrertiser using hor numbher. 
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Original letters of recommendations or other 
papers of value should not be inclosed to 
unknown correspondents. Only bona-fide ad- 
vertisements inserted under this heading. No 
advertising accepted from any agency, as 
sociation or individual charging a fee for 
“registration,” or a commission on wages of 
successful applicants for situations. 








MISCELLANEOUS WANTS 
Caliper catalog free. E.G.Smith, Columbia, Pa, 
Hi. A. 


Tools, dies, jigs, etc., built to order. W. C. 
Munz, Erie, Venn. 


Test indicators. Lowe, Cleveland, O. 


Telescopic oilstone holder, 25c. F. J. Badge, 
286 Taaffe Place, Brooklyn, N. Y. 

Special machinery developed and manufac- 
tured. Tompkins Bros. Co., Troy, XN. Y. 
Thirty-five new sheets 
AMER. MACHINIST. 


“Engineering Data.” 
on April list. tox 677, 
We buy or 
machine or tool. 


Wanted—Work for screw machines and 
gear cutter. Box 77 


775, AMERICAN MACHINIST. 


for good patented 


pay royalty 
MACHINIST. 


Box 282, AMER. 


Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J. 

Drop hammer; 600 pounds with all atiach- 
ments; state best price and delivery. Rush- 
more Dynamo Works, Plainfield, N. 

Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

The Brunswick Refrigerating Co., of New 
Brunswick, N are prepared to take on 
one or more manufacturing propositions. 


Hias business increased requiring owning 
factory: opportunity to acquire small plant 
with little capital. Box 696, AM. MacnH. 

Punches and dies, jigs and fixtures, light 


and medium weight machinery, etc., built to 
order Taylor-Shantz Co., Rochester, N. : 
Wanted—Machine and tools, 
dies, jigs and machines built to order. The 
G. M. Diehl Machine Works, Wabash, Ind. 
Patents Cc. L. Parker, Patent Attorney, 
ex-examiner Patent Office, 990 G St., Wash 
ington, Ib. C. Write for Inventor's Handbook. 
Tools, jigs and fixtures designed for rapid 


press work; 


productions; send blueprints for estimates. 
W. A. J. & Co., 596 Hyde Park Ave., Hyde 
Park, Mass. 

Wanted—Work for gear cutters, hand tur- 
rets, milling machines, etc.: fine work in 
quantities. The Seneca Falls Mfg. Co., Sen- 
eca Falls, N. Y. 

Wanted—One No. 2% screw machine with 
or without automatic chuck and with or 
without wire feed. Canadian Crocker-Wheeler 
Co., Ltd., St. Catharines, Ont. 


Case hardening on carbon and alloy steels; 


with our new furnaces we are able to take 
on a little more work at this time. Boston 
Gear Works, Norfolk Downs, Mass. 
Wanted—Work for No. 2 Fosdick horizon- 
tal mill 36x36x10 Gray planer: can make 
low prices to keep these machines busy. Lex- 


ington Machine Works, Lexington, Ky. 
Send broken cast iron parts for repair by 
oxy-acetylene* welding at one-fourth cost of 


new ones: pay after you test them. Water- 
bury Welding Works, Waterbury, Conn. 
A sales agency desires selling control of 


output of reliable manufacturer; can give fi- 
nancial assistance if necessary; reference. 
Address “Control,” Box 706, Am. MACHINIST. 


Light and medium weight machinery and 
small parts in quantities; also screw machine 
and punch press work, tools, jigs, dies and 


high grade machinery. The Elgin Tool Works, 


Elgin, Il. 

Tools, dies, jigs and light and medium 
weight machinery designed and built to order; 
duplicate parts, either machined or die cast. 
Precision Die Casting Co., 422 So. West St., 
Svracuse, N. Y. 


Are you 


looking for an exclusive agent on 
vour goods for New York®. Brooklyn and Long 
Island? We are in our new building open 
to do business. Edwin B. Stimpson Company, 
68-70 Franklin Ave., Brooklyn, N. Y. 

Large English firm of machine tool im- 
porters having showrooms and offices in Great 
tritain. France, Germany, Italy, India and 
Janan is wanting good agencies for machine 
tools of all kinds. Box 189, Amer. MaAcnH. 

A representative of large Belgian and Brit- 
ish firms in Russia wants to add to his line, 
American tools and labor saving devices: 
onty exclusive agencies considered. Address 
Messrs. Maller & Yackewicez, Moscow. Russia. 

Welding by oxy-acetylene process: special 
attention given to repairs of machinery and 
eastings of all kinds: large experience in dif- 
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ficult experimental work; structural shapes 
welded together; write for particulars. Kra- 
jewski-Pesant Co., 54 Beard St., Brooklyn, N. Y. 


Wanted—Competent man with $5000 to 
take third interest in a sawmill and water 
right in northern California; good plant, 
10,000,000 feet to cut and plenty more tim- 


ber in sight; good water power; economical 
productioa; good market; water right will 
develop 20,000 horsepower and will be very 
valuable in near future; experience pre- 
ferred, but not necessary; $5000 a year net 
profit. Sox 650, AMERICAN MACHINIST. 
We solicit and are prepared to do jobbing 
and manufacturing werk of any kind and 
quantity; duplicate manufacturing, automo- 
bile parts, engines, light and heavy machin- 
ery, etc.; complete modern plant, machine, 
pattern, forge and sheet iron shops; large 
modern gray iron foundry; let us figure on 
your gray iron castings: can handle castings 
up to two tons each; private railroad siding. 
Sageng Threshing Machine Co., St. Paul, Minn. 
Why not get more Russian business? (See 
AMERICAN MACHINIST of November 17, 1910.) 
Young sharp mechanical engineer with world- 
wide experience in organizing and managing 
business, desires to represent a first class 
American concern in Russia: machinery or 
tool steel preferred: speaks Russian and six 
other languages; knows Russia and her ways; 
applicant has been very successful in open- 
ing new territories; is expert in tool steel; 
is able to give security. Write for detailed 
information or interview, “‘Russia,"” AM. MA. 
Pneumatic tools; German manufacturing 
company, Europe’s largest and leading con 
cern in air compressors and pneumatic tools, 
having developed these lines to a perfectness, 
exceeded by no other manufacturer in the 
world, and enabling it to meet every com- 
petition, is contemplating extending its sale 
to the United States, and solicits correspond- 


ence from American engineering or manu- 
facturing concerns of first rank, having a 
large selling organization, for which the 


pneumatic tool line is adapted; a represen- 
tative of the European company will arrive 
in New York about the middle of April. Ad- 
dress Box “I. L.,”” AMERICAN MACHINIST. 








HeLp WANTED 
Classification indicates present address of 


advertiser, nothing else. 


CANADA 
Wanted—Partner with moderate capital in 
a growing business: no incumbrance; in a 


manufacturing center in Canada; must pos- 
sess a thorough knowledge of jig designing, 
and how to produce small interchangeable 
parts requiring accurate assembling for me- 
chanics’ tools; also gear cutting and build- 
ing of marine motors. Box 702, AM. Macu. 
CONNECTICUT 
Automatic screw machine operators: two 


or three first class men on Brown & Sharpe, 
Spencer and Cleveland machines: must be 
A-1 operators. Box 687, AMER. MACHINIST. 


ILLINOIS 
Wanted—Experienced milling machine man 


to act as foreman milling machine depart- 
ment of concern manufacturing gasolene en- 
gines; must be strictly first class workman, 


resourceful and well recommended. Box 633, 
AMERICAN MACHINIST. 

Wanted—Man thoroughly familiar with 
piece work and premium systems competent 
to lay out and plan work along the lines of 
the Taylor system; must be strictly reliable, 
competent and well recommended. Box 634, 
AMERICAN MACHINIST. 


IOWA 

Wanted—A first class man to take charge 
of tin-plating shop: state experience. Box 
666, AMERICAN MACHINIST. 

MASSACHUSETTS 

Cost clerk familiar with general foundry 
and machine shop manufacturing processes 
and material: give full information in first 
letter. Box 688, AMERICAN MACHINIST. 


communicate with a young 
man thoroughly conversant with uptodate 
high-speed tools, one understanding heavy 
and light work and not afraid of new or re- 
pair work, preferably one who knows some- 
thing about paper mill machinery: small 
shop: if interested write giving full details 
you would ask if you were hiring a man 
with the idea of his eventually being fore- 
man. Address “R,” AMERICAN MACHINIST. 


MICHIGAN 


Wanted—tTurbine pump designer: must be 
competent engineer with extensive exneri- 
ence on highest grade turbine pump construc- 
tien and designing: location Middle West. 
tox 692, AMERICAN MACHINIST. 

Wanted—Anplications for Cadillac Motor 


Car Company'‘s instruction department course $ 


Wanted—tTo 
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only those will be considered who are 18 
years old or over, do not use cigarettes or 
ntoxicating liquors and who are willing to go 
through the entire two-year course, which 
consists of eight shop departments, tool 
drafting class work and also day class work; 
there is no auto repairing or driving given 
in this course. Apply between 1:30 and 2:30 
».m. Cadillac Motor Car Co., 1343 Cass Ave., 
yetroit, Mich. 
NEW JERSEY 

Man for permanent position, experience in 
setting piece rates; state age, experience and 
salury expected. Address “Safety,” Am. Ma. 

Wanted—Draftsman and designer of spe- 
cial tool machinery; only experienced man 
need apply, with full details by letter to 
Chief Engineer, P. O. Box 117, Trenton, N. J. 


Wanted A bright, ambitious, capable 
draftsman to assist in designing light ma- 


chinery; must be accurate and dependable ; 
give references, experience and wages ex 


vected; steady position for the proper party- 
$ox 624, AMERICAN MACHINIST. 

Gear cutting foreman, with general experi- 
ence; must know something about figures, 
and be familiar with spiral, worm and bevel 
gears; state age, experience and some idea 
of salary expected. Address “Gear Cutting,” 
Box 690, AMERICAN MACHINIS®T. 


NEW YORK 


Experienced designer of Diesel oil 
York City 


Wanted 
engines; only those located in New 
or vicinity need apply. Box 697, AM. Macu. 

Wanted—A first class designer for special 
printing machinery; only those who can fur- 
nish the best of references need apply. Box 
566, AMERICAN MACHINIST. 

Wanted— Man training and _ experi- 
ence in structural work, furnaces, brick work, 
piping, ete., for drafting room; first class 
man only; give full particulars, stating age 
and salary required, to Box 679, AM. MAcH. 

Wanted Lamson operator to set 
up and take charge of bar and chucking 
lathes on a large variety of work; none but 
good competent men who have held a similar 
position need apply: give age, experience and 
salary. Box 6589, AMERICAN MACHINIST. 

Wanted—A competent man to do general 
inspection work for a liability insurance com 
pany; must be qualified to assist and instruct 
other inspectors; expert knowledge of ele 
vators required. Address, stating experience, 
education, age and whether married or single. 
Box 620, AMERICAN MACHINIST. 

Wanted—Assistant foreman with technical 
and practical knowledge of the carbonizing, 
hardening and treatment of steel; must be 
familiar with uptodate methods and capable 
of handling men; state age, experience and 
salary expected; all replies treated _confi- 
dentially. Address “Carbonizing,” AM. Macu. 

First class foreman machinist wanted: one 
who has ideas, practical experience on punch 
and die work, ability to design new tools and 
devise manufacturing methods for cheap pro- 


with 


Jones «& 


duction of duplicate parts; finest kind of op 
portunity for right man; give full partic- 
ulars, age, experience and salary expected. 
Box 694, AMERICAN MACHINIST. 
Wanted—Energetic machinist; must be ex- 
pert operator on lathe, planer, drill press, 
boring mill and grinder; position will re- 
quire employee to determine by actual test 
best obtainable time on various operations; 


capable me- 
and name 
tox 665, 


an excellent future assured to a 
chanic; state wages, experience 
references to receive consideration. 
AMERICAN MACHINIST. 


Wanted—Foreman machinist, a steady, in- 


dustrious man to take charge machine shop, 
making brass automobile parts; employ 20 
machine hands and three toolmakers; man 


must be capable of estimating tool and labor 
cost from blueprints; in repiying state ex- 
perience and salary expected; a good open- 
ing for right man. Address “Central,” Box 
695, AMERICAN MACHINIST. 
Wanted—Assistant foreman 
department on a line of high grade automo- 
bile work: successful applicant must be a 
man that has had a position_of responsibility 
in that line, that understands the setting of 
piece rates and be uptodate on modern meth- 
ods of grinding: no application will be con- 
sidered that does not contain the following 
information: age, married or single, experi- 
ence, firms employed by during the past six 


for grinding 


years, the position held with each _ firm, 
wages expected and when available: this is 
an exceptional opportunity for a_ good man; 
any reply will be treated confidentially on 
request. Address “Grinder Foreman,” Am. M. 
OHIO 
~~ Wanted—Machine shop foreman who ifs ac- 
quainted with piece work and high speed 
steel. Box 686, AMERICAN MACHINIST. 
Wanted—Horizontal boring bar and lathe 
hands: state age, experience and give refer- 
ence. The Heisler Company, St. Marys, Ohio. 
Wanted—Automatic screw machine oper- 


ators on Cleveland and Gridley _ machines; 
men who have had experience on large work ; 


AMERICAN MACHINIST 


no laber troubles; steady work the year 
around. The Timken Roller Bearing Co., 
Canton, Ohio. 

Wanted—First class tool and jig designer 
for large automobile concern in Ohio; must 
be up to date on modern methods and come 
well recommended; address, stating partic- 
ulars and wages expected in first letter. Box 


703, AMERICAN MACHINIST. 

Wanted—By a large firm manufacturing 
automobile parts, a foreman capable of tak- 
ing charge of the automatic and hand turret 
department; limits requtred on work very 
close and only a man experienced in fine 
work need apply; state age, experience and 
salary wanted. Box 627, AMER. MACHINIST. 





Wanted—First class machinists, toolmakers, 
die sinkers, lathe, planer, drill press, screw 
machine, boring and milling machine oper- 
ators, wood and metal patternmakers, brass 


polishers, buffers, finishers, millwrights, ham- 
mermen and blacksmiths, who wish to  in- 
crease their opportunities, to register with the 
free Employment Department of the National 
Metal Trades Association, New England Build- 
ing, Cleveland, Ohio. 
PENNSYLVANIA 

draftsman for general ma- 
within 100 miles of New 
693, AMERICAN MACHINIST. 


draftsmen on tools and 
firm in west- 


Designer and 
chinery ; location 
York City. s0x 

Draftsmen—Several 
automobile parts wanted by a 
ern Vennsylvania; state salary expected and 
when you can report. Box 667, AM. Macu. 

The Monotype School is maintained to 
train young men to meet the constant de- 
mand for operators of our type casting and 
composing machine; these operators do so 
well that we receive more applications for 
places than can be filled; these qualifications 


carry most weight: Common sense, automatic 
machinery experience, printing office experi 
ence, type foundry experience. Full parti 
ulars will be furnished to inquirers who fui 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 


RHODE 
Wanted—Fifty 
competent men in 


ISLAND 
tool designers ; 
the @esign of jigs, 


experienced 
fixtures, 


punches and dies and other special tools 
used in the manufacture of high grade ma 
chine parts on an interchangeable basis; ap- 
ply by letter stating age, experience and sal 
ary required, as well as the date when you 
would be able to start if application was 


accepted. Manufacturing 


The Taft-Peirce 
Company, & i. 


Woonsocket, R. 
TENNESSEE 
Wanted—A foreman for 


jobbing machine 


shop employing about 20 machinists: a man 
with broad experience in general machinery 
required; give age, salary expected and ref- 
erences. Apply Box 663, AMER. MACHINIST. 








SITUATIONS WANTED 
Classification indicates present address o? 
advertiser, nothing else. 


ILLINOIS 

Works manager or superintendent desires 
position with a concern operating machine 
shops, foundries, etc.; thorough knowledge of 
and wide experience in modern methods of 
management. Box 700, AMER. MACHINIST. 

MASSACHUSETTS 

Superintendent of shop owned by the man- 
ager. tox 617, AMERICAN MACHINIST. 

Practical mechanic, expert designer of tools 
and special machinery; extensive experience 
with executive ability, desires responsible po 
sition. Box 701, AMERICAN MACHINIST. 

Superintendent or general foreman, Amer- 
ican, 40 years old, wide experience handling 
men, and reliable, desires to correspond with 
a going concern who is in need of such a 
man; now holding position as general fore 
man, but is looking for a similar position pay 
ing not less than S1S00 per year, and an op 
—_~ for investment in the business ; any 
ocation and any line of manufacturing will 
be considered. Box 675, AMER. MACHINIST. 

MICIIIGAN 


Draftsman, 35, broad experience in 
and drawing room, designer of machine tools 


shop 


and special machinery, inventive and accur- 
ate, wants responsible position; one as as- 
sistant superintendent preferred. tox X, 


MACHINIST. 
JERSEY 
engineer, specialist In the de- 
machinery, at liberty after 
AMERICAN MACHINIST. 
Scientific graduate, with 20 years’ wide 
range experience as designer, chief drafts- 
man and factory superintendent, is open for 
anything. 35 Park Ave., Bloomfield, N. J. 
Position as chief draftsman or 
superintendent by mechanical engineer ; 
nical graduate; ten years’ experience as 


AMERICAN 
NEW 

Mechanical 
sign of printing 
April 1. tox TO4, 


assistant 
tech- 
me- 
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chanical and electrical designer; six years 
present position as chief draftsman; best of 
references. Box TU7, AMERICAN MACHINIST. 
NEW YoRE 
A producer, twenty-five years’ 
open for superintendent or general 
Box 644, AMERICAN MACHINIST. 
Position as foreman or _ superintendent 
stamped metal goods, special machinery or 
drop forgings. Box 653, AMER. MACHINIST. 
Situation wanted by expert mechanical 
draftsman on automatic and special machin- 
ery or automobile work. jox 651, AM. MA, 
Mechanical draftsman, technical graduate, 
seven years’ experience, desires position in or 
near New York City. Box 662, Am. Macu. 


experience, 
toreman, 


I wish to correspond with a firm desiring 
the services of an uptodate mechanic to act 
as tool room foreman; thoroughly under- 
stands handling men. Box 70S, AM. Macu. 

Draftsman, ambitious and reliable young 
man (28), technical education and several 
years’ shop experience, desires to change: 
New York or vicinity. tox T05, AM. Macn, 

Tool room and manufacturing foreman 
wishes to change; successful increasing pro- 
duction, decreasing manufacturing costs: go 
anywhere. Box 691, AMERICAN MACHINIST. 

Production man, all-around mechanic, und- 
erstand thoroughly use of planers, lathes, 
milling machines, gear cutters, et able to 
instruct operators and increase results: at 
present employed; $1500 to $1800. Box 69s, 


AMERICAN MACHINIST, 

Manager of premium work, with large con- 
cern, desires to make a chang: thoroughly 
competent to install system and to take 
charge of all work in connection with it; 
rate setter. Answer to “Premium,” 
MACHINIST. 


successful 


AMERICAN 





Mechanical engineer, twenty years’ experi- 
ence in engineering educational work, includ 
ing shops, drafting room, lectures, labora- 
tory and administration, with special refer- 
ence to mechanics, steam, hydraulic and in- 
dustrial engineering and power plants, open 
to engagement at expiration of present term 
of contract. tox S04, AMER. MACHINIST. 

NORTH DAKOTA 


desires 
O15, 


position as 


AM. MAcH, 


Correspondence student 

draftsman or detailer. Box 
OHIO 

An experienced designing draftsman is open 

for position; 20 years’ experience on Corliss 


steam engines, air compressors and = rock 

drills; ambitious and = capable references, 

A-1. Box 672, AMERICAN MACHINIST. 
Mechanical engineer, 31, technical grad- 


uate, general engineering and executive ex- 
perience, maintenance, design and manufac- 
ture, desires position, superintendent, chief 
engineer, works manager or assistant; $2000, 
Box 681, AMERICAN MACHINIST. 


Purchasing agent, fifteen years’ experience, 
expert systematizer, desires connection with 
large manufacturing plant or supply house; 
will only consider high grade proposition: 
want position of trust and importance and 
one commensurate with my earning capacity. 


Box 699, AMERICAN MACHINIST. 
PENNSYLVANIA 
Works manager, thorough manufacturing 
experience, technical education, familiar wita 
modern methods of manufacture and am able 


shop systems, age 35, de- 


to install practical 


sires change. Box 639, AMER. MACHINIST. 

Technical graduate, sixteen years’ expert- 
ence, wants position as works engineer; cap- 
able speed boss and production man; thor- 
oughly familiar with modern methods and 
machinery highest references. Box 678, 
AMERICAN MACHINIST. 

WISCONSIN 


Young man, age 25, desires an opportunity 








to learn the draftsman trade; quick to learn; 
will give good satisfaction as a_ beginner. 
IL. A. Merrill, Phillips, Wis 
For SALE 
For sale cheap, patented mechanical move 


motion to be 


ment for producing differential 
sox Y, AM. M. 


used on gear hobbing machines. 


Second-hand steam hammer for sale; 6-ton 
double frame hammer tn good condition, 
which was replaced by a high speed forging 
ress: immediate delivery. United Engineer- 
ing & Foundry Co., Pittsburg, Pa. 

Manufacturing business; outright or part; 
dies, presses and special machinery estab- 
lished trade with best concerns in the United 
States: reason sickness. tox X-40, AMER- 


ICAN MACHINIST, 150 Michigan Ave., Chicago. 


For Sale—One 7-ton Chambersburg double 
frame steam hammer, complete with one ex- 
tra cylinder, two extra pistons and piston 


6-foot 


base ; 


rods: cylinder 26 inches diameter, 
stroke anvil block 6 feet square at 
price $4000 cash: purchaser pays freight. Ad- 
“W. D. PP.” AMERICAN MACHINIST. 


dress 
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Talks With Our Readers 


Brandeis, the lawyer, who so 
successfully represented the 
shippers in the railroad - rate 


fight, recently said: 


“ There is an evolution immi- 


nent in industry—an evolu- 
tion almost as great as the 
change from hand to machine 
labor. It is the general appli- 
cation of the new science of 


management.” 


The 
filled with articles on efficiency 


current magazines are 
the principles of scientific 


management, the science of 


business. 


Systemization has been pro- 
ceeding in the manufacturing 
end of business for many 
years, for a shorter period in 


the administrative end, but in 


the distributing end—it’s al- 
most a stranger. 

+ ri * 
But nowadays one of the 


great questions is that of dis 
tribution, the getting of things 
from where they are to where 


they ought to be— 


And doing it economically and 
effectively. 


the 
distributing cost is too high— 


In too many concerns 


too many men do boys’ work. 


By The Sales Manager 


Any concern that relies wholly 
on salesmen to distribute its 
product is not in line with 
twentieth-century marketing 


methods. 


And thereby wastes its own 


as well as the buyers’ time. 


Do you ever stop to think how 
it would be if every business 


concern sold in this way? 


At one stride we go back to 
the days of the bag man and 


the bell man. 


*% * 


% 


Advertising and salesmanship 
are the chief agents of econ- 
omical and effective distribu- 


tion. 


One is a complement of the 
other, and either cannot be 
made to take the place of the 
other without loss—to buyer 


as well as seller. 





For the preliminary educa- 


tional work—the missionary 


work—the teaching of people 
to believe in a manufacturer 


and his product 


For the dissemination of infor- 


mation by the wholesale so 


that it can be absorbed by 


buyers at a time convenient 





to them 


That’s the purpose of adver- 


tising. 


The work of the salesman 1s 
to give special information, 
and to supply the demand 


created by the advertising. 


The margin of profit today 
does not permit of squander- 
ing the time of either sales- 
man or buyer. The time of 
each is pretty well taken up 


in trying to make good. 


A recent advertisement of the 
Bullard 


pany 


Tool Com- 
that it 
that 


seen the true light. 


Machine 
shows is one 


of the concerns have 
It says: 
“This fundamental and pre- 
liminary information we en- 
deavor to incorporate in the 
matter printed on these pages, 
*** Then, for definite in- 
formation bearing on the ap- 
plication of our machine to 
your work, ask us to send our 
We 


save your time as well as our 





salesman. advertise to 


, 


own.’ 


* * * 


Only reliable products can be 


continuously advertised. 





